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PREFACE 


This  report  represents  a portion  of  the  research 
program  of  Project  1123,  United  States  Air  Force  Flying 
Training  Division,  Mr.  James  F.  Smith,  Project  Scientist; 

Task  112302,  Instructional  Innovations  in  the  United  States 
Air  Force  Flying  Training,  Mr.  Robert  R.  Woodruff,  Task 
Scientist. 

Credit  for  the  initial  development  of  this  study  as  a 
contract  effort  belongs  to  Capt  Jack  Thorpe  who  is  now  with 
the  Air  Force  Office  of  Scientific  Research,  Bolling  AFB. 

His  work  in  writing  the  statement  of  work  and  guiding  the 
formative  stages  of  the  contract  was  fundamental  to  the 
success  of  the  final  product. 

Dr.  Edward  E.  Eddowes,  Technical  Advisor,  Air  Force 
Human  Resources  Laboratory,  Flying  Training  Division, 

Williams  Air  Force  Base,  Arizona,  provided  much  guidance 
and  insight  throughout  this  effort.  His  contributions  were 
particularly  valuable  because  of  his  close  association  with 
Mr.  Meyer  in  producing  a Behavioral  taxonomy  of  undergraduate 
pilot  training  tasks  and  skills,  a research  effort  upon 
which  the  present  study  was  based . 

The  authors  express  appreciation  to  Lt  Col  Tom  Rush, 
Chief  of  the  4444th  OS,  Luke  Air  Force  Base,  Arizona,  and 
to  Maj  Kirk  Ransom  and  Maj  Dick  Phillips,  TAC/DOOS,  for 
their  cooperation  and  support  in  the  contract  effort. 

An  essential  element  for  this  study  was  obtaining 
interview  data  from  aircrew  personnel  at  the  334th  and 
336th  OS,  Seymour  Johnson  Air  Force  Base,  North  Carolina. 

The  focal  point  for  coordinating  these  interviews  was 
Cant  Larrie  Harlan,  to  whom  the  authors  are  grateful. 

Capt  Bill  Schnittger,  Chief  of  the  F-4  Ins uructional 
Systems  Development  Team,  Luke  Air  Force  Base,  Arizona, 
acted  as  principal  liaison  between  the  Contractor/Contract 
Monitor  and  the  Tactical  Air  Command  personnel  involved  in 
this  project.  The  authors  appreciate  his  continuing 
cooperation  and  contributions  throughout  the  study,  without 
which  the  contract  could  not  have  been  successfully 
completed . 

Valuable  information  and  suggestions  for  the  project 
were  contributed  during  various  meetings  with  the  Contractor 
by  Maj  J.  D.  Brown,  Capt  Dave  Yates,  Maj  Al  Lavoy,  Maj  Bill 
Mack,  Capt  Jim  Icenhour,  and  Mr.  Don  Alford  of  the  4444th  OS, 
Luke  Air  Force  Base,  Arizona,  and  by  Lt  Col  Dick  Lee, 
TAC/TAWC,  Eglin  Air  Force  Base,  Florida. 
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INTRODUCTION 


In  1974  the  Plying  Training  Division  of  the  Human 
Resources  Laboratory  supported  a study  to  develop  a 
Behavioral  taxonomy  of  undergraduate  pilot  training 
tasks  and  skills  (Meyer,  Laveson.  Weissman  & Bddowes.  1974). 
The  objective  of  the  study  was  to  develop  a uniquely 
detailed  method  of  classifying  the  fundamental  flying 
abilities  which  underlie  the  UPT  program.  By  focusing  on 
the  pilot's  aircraft  control  behavior,  rather  than  on  the 
training  maneuvers  themselves,  the  study  produced  an 
efficient  and  economical  data  system  from  which  improved 
flying  training  concepts  and  methods  could  be  derived. 

In  the  present  study,  the  taxonomic  foundations 
developed  for  the  UPT  have  been  extended  to  the  tactical 
flying  task  domain.  The  objective  of  this  effort  was  to 
produce  a task  classification  system  for  tactical  flying 
which  would  go  beyond  the  bounds  of  a descriptive  task 
analysis  as  an  analytical  tool.  Using  this  system,  training 
developers  could  determine  and  substantiate  the  content  of 
training  programs.  They  also  would  be  able  to  analyze 
various  training  problems  and  develop  alternative  solutions. 
The  approach  throughout  the  present  study  was  to  document 
each  stage  of  the  development  and  application  of  the  task 
taxonomy  so  that  operational  personnel  would  have  a working 
set  of  procedures  from  which  to  proceed.  Accordingly,  the 
information  presented  in  this  technical  report  is  organized 
for  the  operationally  oriented  user. 

The  report  is  presented  in  three  separate  volumes. 

Volume  I documents  the  development  of  a surface  task  analysis 
of  sixteen  representative  tactical  tasks  and  presents 
instructions  to  the  user  on  how  to  generate  such  a surface 
analysis.  Volume  II  explains  the  development  and  use  of  a 
system  of  classification  rules  and  describes  how  the  rules 
were  applied  to  generate  the  taxonomic  system  in  a data 
matrix  form;  the  second  section  of  Volume  II  contains 
instructions  for  classifying  data  and  developing  the  tax- 
onomic structure.  Volume  III  of  the  report  presents  a 
series  of  applications  of  the  taxonomic  system  as  an 
analytical  tool  and  illustrates  how  the  taxonomy  can  be 
applied  to  a range  of  training  problems  and  questions.  The 
examples  used  were  taken  from  an  operational  training 
organization . 
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Using  the  UPT  taxonomy  (Meyer,  et  al.,  1974)  as  a 
point  of  departure,  the  focus  of  Volume  I was  on  the  analysis 
of  tactical  flying  tasks  and  the  development  of  an  analysis 
format  compatible  with  classification  system  requirements, 

A technique  called  surface  task  analysis  was  developed. 

Since  it  constituted  the  raw  data  for  the  taxonomy,  great 
care  accompanied  the  development  of  the  surface  task  analysis. 
The  accuracy  of  raw  data  in  the  surface  analysis  would  affect 
the  integrity  of  the  entire  taxonomy  system.  Rules  were 
carefully  structured  for  use  in  performing  the  surface 
analysis  on  specific  air-to-air  and  air-to-ground  flying 
tasks.  Since  it  was  beyond  the  scope  of  the  study  to  address 
the  entire  task  domain  of  tactical  flying  for  all  tactical 
aircraft,  representative  tasks  and  aircraft  were  selected. 

A sample  of  sixteen  tactical  maneuvers  was  selected  as 
representative  of  tactical  flying:  seven  air-to-ground 
maneuvers  and  nine  air-to-air.  These  representative  tasks 
became  the  informational  source  for  the  surface  analysis 
which  provided  a critical  input  to  the  establishment  of  a 
real-world  oriented  data  base. 

In  addition  to  the  representative  maneuvers,  the  F-4E 
aircraft  was  selected  as  a representative  tactical  aircraft 
since  it  has  both  air-to-air  and  air-to-ground  capabilities, 
and  a wide  base  of  pilot  experience  exists  in  the  F-4E. 

Thus,  the  task  analysis  for  the  present  effort  was  based  on 
pilot  performance  in  the  F-4E. 

Volume  I is  divided  in  two  independent  sections.  The 
first  section  documents  the  development  of  surface  task 
analysis  rules  and  format.  The  second  describes  the 
application  of  this  analysis  technique  in  a step-by-step 
manual.  The  manual  has  been  prepared  so  that  flying 
personnel  could  perform  a successful  surface  task  analysis 
without  prior  analysis  experience. 
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BACKGROUND 


The  surface  analysis  was  defined  as  a sequence  of 
cues,  mental  actions,  and  motor  actions  performed  in  close 
temporal  proximity  and  directed  toward  the  completion  of  a 
specific  task.  The  end  product  of  the  analysis  was  a 
complete  description  of  a flying  task  or  maneuver,  sequence 
by  sequence.  The  cues  were  the  inputs  which  a pilot 
received  from  his  flying  environment  to  perform  a basic 
task  sequence.  These  cues  were  processed  by  the  pilot,  by 
means  of  a specific  mental  action.  Finally,  outputs  were 
the  result  of  the  mental  action  in  the  form  of  motor  actions, 
typically  movements  of  the  aircraft  flight  controls.  Of 
the  three  elements  in  this  sequence,  the  mental  action  was 
the  most  difficult  to  describe;  however,  appropriate  mental 
action  categories  were  developed  based  on  the  cues  and 
motor  actions  of  each  sequence.  The  Pilot-Aircraft 
Relationships  shown  in  Figure  1 describe  the  Stimulus- 
Organism-Response  (SOR)  analysis  model  rationale  used  by 
psychologists  (Woodworth  & Schlosberg,  1954).  The  cue, 
mental  action,  motor  action  sequence  adapted  for  this  study 
utilized  the  SOR  concept;  however,  the  terminology  was 
specifically  tuned  to  the  flying  vernacular  and  the  needs 
of  the  flying  training  researchers. 
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OUTSIDE/  ENVIRONMENT  GENERATED  CUES 
Sky  Earth 


SURFACE  TASK  ANALYSIS  ELEMENTS 

' 

The  cues  (C),  mental  action  (Me),  motor  action  (Me), 
or  C-Me-Mo  sequences  as  primary  behavioral  descriptors 
constituted  the  foundation  of  the  surface  task  analysis. 

It  will  be  necessary,  therefore,  to  understand  how  the 
categories  within  each  element  sequence  were  defined. 

Cues  - Cues  were  defined  as  all  the  inputs  from  the 
aircraft  and  the  outside  world  which  could  be  used  by  the 
pilot  to  properly  perform  a particular  flying  task.  These 
cues  were  divided  in  four  basic  categories:  visual,  aural, 
control,  and  motion  cues. 

Visual  Cues  - The  visual  cues  (everything  the  pilot 
sees)  were  divided  into  outside  or  environment  generated 
cues;  and  inside,  or  aircraft  generated  cues.  Typical 
outside  visual  cues  would  be  the  horizon  or  cloud  formations. 

Inside  cues  would  be  information  obtained  from  flight  in- 
struments or  a radar  display.  A list  of  visual  cues 
developed  for  the  surface  task  analysis  is  shown  in  Table  1. 


Table  1.  Visual  Cues  List 


Outside/Environment 

Inside/Aircraft 

Generated  Cues 

Generated  Cues 

Sky 

Earth 

1. 

Flight  Instruments 

2. 

Engine  Instruments 

1.  Horizon 

1. 

Landmarks 

3. 

Tracking  Instruments  | 

(pitch  & bank) 

2. 

Target  Area 

4. 

Status  Lights  j 

2.  Target  or 

| Leading  Aircraft 

3.  Weather 

5. 

System  Panels 

Aural  Cues  - The  aural  cues  were  divided  into  eight 
specific  categories.  The  most  basic  aural  cues  were 
engine  and  slipstream  background  sounds.  Other  examples 
of  aural  cues  included  warning  tones  and  standard  UHF  or 
VHF  communications.  The  e _ght  categories  are  shown  in 
Table  2. 


\ 
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Table  2.  Aural  Cues  List 


1. 

Communication 

2. 

Weapons  Tones 

3. 

Warning  Tones 

4. 

Weapons  Discharge 

5. 

Engine 

6. 

Slipstream 

7. 

Reconfiguration  i 

8. 

Hits 

Control  Cues  - The  control  cues  were  separated  into 
the  dvnamic  tactual  (aileron,  stabilator,  rudder,  and 
throttle)  pressures  of  the  flight  controls  exerted  on  the 
arms  and  legs,  and  the  more  discrete  tactual  pressures  of 
such  things  as  switches  and  knobs  involved  in  the  operation 
of  all  other  system  control  functions.  The  cues  selected 
for  use  in  the  surface  task  analysis  are  shown  in  Table  3» 


Table  3»  Control  Cues  List 


Dynamic  Tactual 

Discrete  Tactual 

Aileron 

Toggle  and  Rotary  Switches 

Stabilator 

Push  Buttons 

Rudder 

Rotary  Knobs 

J Throttle 

Levers 

T-Handles 

Triggers 

Motion  Cues  - The  motion  cues  were  noted  as  stimuli 
which  could  be  sensed  by  the  body  receptors  as  a result  of 
aircraft  movement.  Some  of  the  typica]  motion  cues  sensed 
were  vibration,  pitching  movement,  and  positive  or  negative 
G-force.  The  motion  cues  determined  for  use  in  the  surface 
task  analysis  are  shown  in  Table  4, 


Table 

4.  Motion  Cues  List 

1. 

t G-Porce 

2. 

Vibration 

3. 

Buffet 

4. 

Acceleration 

5. 

Deceleration 

6. 

Pitch,  Roll,  and  Yaw 
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Use  of  the  Cues  Categories  - Rules  and  procedures 
were  developed  for  the  specific  application  of  the  cues 
categories  in  the  performance  of  a surface  task  analysis 


Figure  2 shows  a sample  format  of  the  cues  categories 
as  they  would  appear  in  a surface  analysis.  Reference  to 
this  format  will  assist  in  understanding  the  rules  or 
procedures  pertaining  to  each  cues  category. 


EL. 

SEQ- 


CUES 


A. 


CONTINUES  STRAIGHT  AND  LEVEL 
AT  CRUISE  POWER 
Visual-Pitch  att : level 
Bank  att : level 
Aural-Normal  aircraft  sound 
Control-Neutral  aileron, 

stabilator  & rudder 
pressure 
Motion-Normal  G 


Figure  2.  Sample  format  cues  categories. 


Visual  - Referring  to  Table  1,  note  that  the  outside 
pitch  and  bank  attitude  cues  are  listed  first  and  refer  to 
the  aircraft  in  relation  to  the  horizon  under  Visual  Flight 
Rules  (VFR)  conditions.  Other  potential  outside  visual 
cues  are:  target  or  leading  aircraft,  weather,  landmarks, 
or  target  area.  A double  space  was  used  to  separate  horizon 
cues  from  all  other  visual  cues.  Inside  cues  were  also 
listed  in  the  order  suggested  in  Table  1,  with  flight 
instruments  first.  When  an  Instrument  Flight  Rules  (IFR) 
flying  analysis  was  performed,  pitch  and  bank  attitudes 
were  listed  above  all  other  flight  instrument  cues.  Visual 
cues  are  listed  below: 

Pitch:  Level,  Climb,  Descent,  Constant,  Constant  Variable*, 
and  Increasing/Decreasing/Constant  Climb  or  Descent 

Bank:  Level,  Rolling,  Constant  or  Constant  Variable* 

Target,  Weather,  Initial  Point  (IP),  Landmarks,  Flight 
Instruments,  Engine  Instruments,  Tracking  Instruments 
(sight  picture,  radar  presentation).  Status  Lights  (warning, 
ready,  lock-on,  etc.),  Systems  Panels  (navigation  communi- 
cation, armament,  etc.) 

♦This  describes  a close  tracking  situation. 
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Aural  - The  two  most  basic  aural  cues  were  engine  and 
slipstream  background  sounds.  For  analysis  purposes,  these 
were  considered  ’•normal"  aircraft  sounds  when  they  were 
constant.  Any  variation  from  constant  was  considered  a 
change  in  aircraft  sound.  For  example,  the  reduction  of 
power  would  be  noted  as  a change  in  aircraft  sound.  All 
other  aural  cues  should  be  noted  as  they  occur  below  the 
basic  aircraft  sounds.  Typical  aural  cues  or  sounds  are 
listed  below: 

Engine,  Slipstream,  Reconfiguration,  Communication,  Weapons 
Tones,  Warning  Tones,  Weapons  Discharge,  and  Hits 

Control  - In  the  surface  task  analysis,  the  term 
"stabilator"  refers  to  the  pitch  control  of  the  aircraft. 
Reference  to  the  rudder  included  either  manual  input  or  an 
aileror /rudder  interconnect  system.  The  term  "neutral 
pressure”  was  used  to  describe  a control  condition  if  the 
aircraft  was  trimmed.  Typical  control  cues  are  derived 
from  those  listed  below: 

Aileron,  Stabilator,  Rudder,  Throttle,  Toggle  and  Rotary 
Switches,  Push  Buttons,  Knobs,  Levers,  T-Harxdles,  and 
Triggers 

Motion  - Motion  cues  made  up  the  last  cue  category. 

The  motion  cues  are  stimuli  which  can  be  sensed  by  the 
body.  Physical  pressures,  such  as:  positive  or  negative 
G-forces,  acceleration,  vibration,  pitching,  and  yawing, 
were  identified.  In  the  surface  analysis,  1 G flight  was 
described  as  "normal  G."  Motion  cues  used  in  the  analysis 
were  described  as  follows: 

Normal  G,  Unloaded  G,  Positive  G Onset,  Negative  G Onset, 
Constant  Positive  G,  Constant  Negative  G,  Increasing 
Positive  G,  Increasing  Negative  G,  Decreasing  Positive  G, 
Decreasing  Negative  G,  Vibration,  Buffeting,  Pitch  and 
Roll  (Increasing/Decreasing/Stabilized/or  Constant 
Variable*),  Yaw,  Acceleration,  or  Deceleration 

♦This  describes  a close  tracking  situation. 

Mental  Actions  - As  perceived  by  the  pilot,  cues 
resulted  in  various  types  of  cognitive  processes  which  were 
termed  mental  actions.  This  was  pragmatic  rather  than 
theoretical,  since  mental  processing  for  purposes  of  a 
behavioral  taxonomy  was  regarded  as  an  input/output  system 
rather  than  a psychological  construct.  The  mental  action 
category  involved  four  separate  mental  processes  which 
were  basic  to  the  performance  of  most  hand,  foot,  and  eye 
tasks.  Discerns,  sustains,  anticipates,  and  determines 
were  selected  as  behavioral  verbs  to  describe  the  mental 
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actions  for  this  analysis.  Each  behavioral  verb  is  listed 
below  with  its  respective  cognitive  description.  These 
descriptions  are  specifically  oriented  to  flying  situations 
as  they  pertain  to  the  surface  task  analysis. 


Use  of  the  Mental  Action  Categories 
Information 

Behavior Processing Cognitive  Description 


Discerns 


Sustains 


Anticipates 


This  behavior  occurs  with 
the  perception  and  recog- 
nition of  a specific  cueT 
This  process  utilizes  short 
term  memory  storage.  The 
identification  of  a desired 
airspeed,  the  observation 
of  a specific  point  at 
which  a task  sequence  is 
to  begin,  or  the  comprehension  of  a verbal 
communication  are  examples  of  the  activities 
which  require  that  cues  perceived  be  remem- 
bered only  long  enough  to  recognize  the 
correlation  with  an  actual  situation  and  a 
desired  state. 


Specific  Cue 
Processing 
(Short  Term 
Memory  Process/ 
Storage) 


Continuous 
Iterative 
Processing 
(Short  Term 
Memory  Process) 


This  behavior  occurs  as 
cyclic  short  term  memory 


processing  that  maintains 
a task  segment  in  whlch~ue 

farameters  remain  constant. 

t is  the  mental  activity 
required  to  control  an 
aircraft  during  a turn, 
after  the  roll  in,  and  before 
the  roll  out.  Similar  mental 
activity  may  occur  during  climbs,  descents, 
and  cruise  flight. 


Memory  Recall 
Processing 
(Long  Term 
Memory  Process/ 
Storage) 


This  behavior  occurs  prior 
to  a particular  portion  of 
a task  and  triggers  the 
decision  process  for  a 
number  of  subsequent  task 
sequences.  It  is  the  pre- 
cursor of  subsequent  mental 
actions  and  involves  the 
recalling  of  learned  facts 
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Behavior 


Determines 


Information 

Processing Cognitive  Description 


and  routines  required  for  the  planning  of 
tasks.  Anticipation  involves  long  term 
memory  storage  of  procedures  or  facts  about 
the  performance  of  the  task. 


This  behavior  occurs  in  the 
basic  decision  making  and 
problem  solving  processes' 
and  always  involves  multiple 
cues  and  evaluations.  This 
Is  the  most  elaborate  and 
complex  mental  activity. 
Determination  also  identl- 
Ties  the  decision  making" 
and  problem  solving  processes  wbicb  ascertain 
the  extent  a motor  action  should  be  done  or 
has  been  done. 


Multi-Cue 
Processing 
(Short  Term  & 
Long  Term 
Memory  Process) 


<■  , 


Mentax  Action  Combinations  - Not  all  mental  actions 
could  be  clearly  defined,  even  in  the  analysis  of  simple 
tasks.  This  was  all  the  more  true  when  attempting  to 
describe  the  complex  processes  involved  in  basic  fighter 
maneuvers.  Por  more  complex  functions,  rules  for  the 
mental  action  category  were  expanded  to  include  a time 
sharing  capability.  This  allowed  the  mental  action  to 
accommodate  dual  mental  processing  in  a single  skill 
sequence,  thereby  creating  a real-world  situation  where 
the  pilot's  cognitive  apparatus/structure  appears  to  be 
successfully  processing  more  than  one  type  of  mental  func- 
tion at  the  same  time.  The  following  mental  action  combi- 
nations were  utilized  in  the  surface  task  analyses. 

1.  Sustains  (Continuous  Iterative  Processing)  was 
used  with  Discerns  (Specific  Cue  Processing)  when  the  motor 
action  resulting  from  specific  cue  processing  did  not 
require  the  need  for  new  control  outputs.  Example: 
Communication  was  discerned  and  comprehended  while  the 
aircraft  flight  path  remained  unchanged. 

2.  Anticipates  (Memory  Recall  Processing)  was  always 
used  with  Sustains  since  anticipation  involved  only  the 
planning  of  subsequent  task  sequences. 

3.  Sustains  was  also  used  with  Determines  (Multi-Cue 
Processing)  when  the  outcome  of  the  determination  would  not 
result  in  an  aircraft  control  output,  e.g.,  the  transmission 
of  communication  or  system  setup  while  the  aircraft  flight 
path  remained  unchanged.  Figure  3 presents  the  surface 
analysis  mental  action  category  with  a time  shared 
combination. 
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MENTAL  ACTION 


Anticipates  roll 
in  to  turn 

Sustains  level 
flight 


Figure  3.  Mental  action  combinations. 

Motor  Actions  - The  motor  action  category  described 
what  the  pilot  did  with  the  aircraft  flight  controls  or 
subsystem  controls  based  on  the  preceding  cues  and  mental 
actions  in  a task  element  sequence.  It  was  necessary, 
therefore,  to  select  proper  action  verbs  which  would 
adequately  describe  the  resulting  motor  activity.  This 
category  was  expanded  to  encompass  the  actual  flying  and 
system  functions  involved  in  tactical  flying  tasks.  The 
following  are  the  motor  action  verbs  and  descriptions 
adopted  for  the  surface  task  analysis. 

Use  of  the  Motor  Action  Category 

Action  Verbs Description 

Coordinates  The  movement  of  two  or  more  controls 

simultaneously  in  their  proper 
relationship  to  obtain  a desired 
control  effect. 


Moves 


Adjusts 


Maintains 


The  displacement  of  a control  from  a 
previous  position. 

The  incremental  regulation  of  a 
specific  control  to  obtain  a desired 
effect. 

The  continuation  of  a controlling 
pressure  on  an  aircraft  control. 


1 
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Action  Verbs 
Increases 

Relaxes 

Activates 

Communicates 

Checks 


Description 

The  augmentation  of  a controlling 
pressure  on  an  aircraft  control. 

The  reduction  or  easing  of  a 
controlling  pressure  on  an  aircraft 
control. 

The  discrete  engagement  of  a specific 
toggle  switch,  push  button,  knob, 
rotary  switch,  lever,  T-handle,  or 
trigger. 

The  motor  action  involved  in  either 
initiating  or  acknowledging  radio 
transmissions  (RT). 

The  act  of  turning  the  head  or  head 
and  body  in  order  to  inspect  the 
position  of  a target,  or  target  area. 


Example:  Checks  six  (6  o’clock  or  aft  position  of  the 
aircraft)  for  target  or  possible  target. 

Example:  Checks  360  degrees  (or  as  much  azimuth  and 
elevation  as  possible  around  the  aircraft)  for  target  or 
possible  target. 


Figure  4 is  a typical  example  of  how  the  motor  action 
appears  in  the  surface  analysis. 


MOTOR  ACTION 


Maintains  required 
aileron,  stabilator 
& rudder  control 


Figure  4.  Motor  action  example. 
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It  should  be  noted  that  for  this  surface  task 
analysis,  the  pilot  was  considered  to  be  perfect.  This 
rule  was  adopted  in  order  to  eliminate  the  need  for 
developing  a drawn  out  list  of  multiple  contingency 

activities.  •'] 


\ 
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RATIONALE  FOR  SURFACE  TASK  ANALYSIS  SEQUENCES 


During  the  development  of  the  surface  analysis,  it 
became  evident  that  a logical  framework  would  be  required 
upon  which  to  base  the  sequencing  of  task  activities.  It 
was  noted  that  groups  of  related  task  element  sequences 
were  preceded  by  an  anticipatory  mental  process.  This 
rationale  was  expanded  into  a procedure  which  could  be 
formalized  in  order  to  achieve  a consistency  of  expression 
within  the  surface  analysis.  It  was  determined  that  a 
complete  maneuver  could  be  thought  of  as  a combination  of 
a number  of  task  segments.  Each  segment  or  element 
sequence  had  the  common  denominator  of  being  anticipated 
or  planned  and  followed  by  sequences  to  the  next  antici- 
pation point.  This  suggests  a chaining  effect  in  which  the 
element  sequences  comprising  a maneuver  can  be  labeled  and 
shown  in  temporal  proximity  as  in  Figure  5. 

The  90  degree  level  turn  shown  in  Figure  5 is  a 
relatively  simple  task  having  two  anticipation  sequences 
within  its  framework.  Using  this  turn  as  the  example,  it 
can  be  noted  that  Prepares,  Starts,  Continues,  Stops,  and 
Establishes  have  been  used  to  describe  the  major  milestones 
of  action  for  the  transitions  from  straight  and  level  flight 
to  the  establishment  of  the  proper  bank  (turn  rate  of  the 
aircraft).  The  turn  rate,  once  established,  is  sustained 
or  held  until  roll  out  is  planned.  The  transition  segment 
to  straight  and  level  flight  is  described  by  the  same 
milestones  (Prepares,  Starts,  Continues,  Stops,  and 
Establishes ) • 

Listed  below  are  basic  sequence  names  with  the 
appropriate  mental  actions  developed  for  the  basic  90  degree 
level  turn. 


Basic  Sequence  Name 

Continues  .... 

Prepares  ..... 

Starts  ...... 

Continues  .... 

Stops  ...... 

Establishes  ... 


Mental  Action(s) 

Discerns/Sus tains 

Anticipates/Sus tains 

Determines 

Determines 

Determines 

Sustains 


As  the  analysis  development  continued,  it  was  found 
that  this  basic  sequence  format  could  be  utilized,  though 
often  modified,  even  in  the  analysis  of  complex  air-to-air 
maneuvers;  thus  making  the  analysis  more  predictable  and 
fulfilling  the  need  for  a measure  of  consistency  required 
for  a useful  taxonomic  classification. 


SURFACE  TASK  ANALYSIS  FORMAT 


> 


The  task  analysis  format  was  developed  to  accommodate 
the  cue,  mental  action,  and  motor  action  categories. 

Figure  6 shows  a surface  task  analysis  of  the  90  degree 
level  turn  maneuver  discussed  in  the  Rationale  For  Surface 
Task  Analysis  Sequences.  The  analysis  format  shows  that 
it  has  been  arranged  into  three  distinct  vertical  columns 
labeled  1.  CUES,  2.  MENTAL  ACTION,  and  3.  MOTOR  ACTION. 

The  task  identification  block  is  situated  above  the  three 
columns.  It  contains  essential  information  regarding  the 
task  such  as  describing  the  aircraft  "state"  at  the  time 
the  task  sequence  analysis  is  to  commence.  The  task  block 
identifies  the  task,  while  the  task  goal  describes  the 
required  objective  of  the  maneuver.  The  element  sequences 
(EL.  SEQ.)  are  listed  alphabetically  (A,  B,  C,  D,  etc.)  and 
identify  or  address  each  sequence  within  the  total  task. 

At  the  beginning  of  each  element  sequence  is  the  basic 
sequence  name,  such  as  CONTINUES,  PREPARES,  and  STARTS, 
which  describes  the  major  milestones  within  the  transitional 
task  segment  being  analyzed. 


Figure  6.  90  degree  level  VFR  turn.  (Pages  22-25) 


SITUATION 


Aircraft  straight  and  level  at  cruise  power  and  trimmed 


TASK 

TASK 


NO  01  tack  90°  level  VFR  turn 


GOAL 


Roll  in  45°  - 60°  bank  and  roll 
out  to  perform  a 90°  level  turn. 


aibtbaet  General 
DATE 1977 


EL. 

SEQ. 

Q CUES 

Q MENTAL  ACTION 

Q MOTOR  ACTION 

D. 

CONTINUES  ROLL 

Visual-Pitch  att:  increasing 
Bank  att:  roll 

Landmarks 

Aural-Normal  aircraft  sound 
Control-Increased  aileron. 

stabilator  & rudder 
pressure 

Notion-Positive  G onset, 

pitching  up,  rolling 

Determines  satis- 
factory roll  rate 
& reed  for  power 

Maintains  coordinated 
aileron  and  rudder 
pressure,  increased 
stabilator  pressure, 
adjusts  throttle 

E. 

STOPS  ROLL 

Visual-Pitch  att:  increasing 
Bank  att:  roll 

Landmarks 

Fit . Instr : ADI , Alt , A/S 
Aural -Chg.  in  aircraft  sound 
Control-Constant  aileron  & 
rudder  pressure, 
increased  stabilator 
pressure,  throttle 
advance 

Motion-Increasing  positive  G. 
pitching  up,  rolling 

Determines  proper 
bank  attitude 
achieved 

Coordinates  aileron 
and  rudder  with 
stabilator  movement 

F. 

ESTABLISHES  LEVEL  TJRN 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Landmarks 

Aural-Normal  aircraft  sound 
Control-Neutral  aileron  & 
rudder,  increased 
stabilator  pressure 
Motion-Constant  positive  G, 
pitch  and  roll 
stabilized 

Sustains  level  turn 

Maintains  required 
aileron,  stabilator 
& rudder  pressure 
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SITU  AT  ION  Aircraft  straight  and  level  at  cruise  power  arc  trimmed, 

TASK  NO.. °^task  90°  level  VFR  turn  aidi-dact  General 


TASK  no  01  90°  level  VFK  turn 

Roll  in  45°  - 60°  bank  and  roll 
TASK  r.i.Ai  out  to  perform  a 90°  level  turn. 


AIRCRAFT-^ 
.DATE 1977 


LL 

CL' 

S 

MENTAL  ACTION 

MOTOR  ACTION 


PREP/.R 

Visual 


Aural- 

Cor.tro 


Motion 


ES  FOR  ROLL  OUT 
-Pitch  att : constant 
Bark  att:  constant 

Landmarks 

Normal  aircraft  sound 
_1-Neutral  aileron, 
stabilator  & rudder 
pressure 

-Constant  positive  G, 
pitch  & roll  constant 


Anticipates  roll 
out  to  level  flight 

Sustains  turn 


STARTS  ROLL  O'JT 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Landmarks 

Aural -Normal  aircraft  sound 
Control-Aileron,  stabilator 
& rudder  pressure 
Motion-Constant  positive  G, 
pitch  & roll  constant 


CONTINUES  ROLL  OUT 
Visual-Pitch  att:  decreasing 
Bank  att:  roll 

Landmarks 

Aural-Chg.  in  aircraft  sound 
Control-Increased  aileron, 
stabilator  & rudder 
pressure 

Motion -Decreasing  positive  G, 
pitch  decreasing, 
rolling 


Determines  satis- 
r-  tory  roll  rate 
ed  to  decrease 
I power 


Maintains  required 
aileron,  stabilator 
& rudder  control 


Determines  position 
to  roll  out  to 
level  flight 


Coordinates  aileron 
t rudder  and  relaxes 
stabilator  pressure 


Maintains  coordinated 
aileron  d rudder 
pressure,  reduced 
stabilator  pressure, 
adjusts  throttle 


SITUATION  Aircraft  straight  and  level  at  cruise  power  and  trimme 


TASK  NO.. 


TASK  GOAL. 


01  90°  level  VFR  turn 

Roll  in  45°  - 60°  bank  and  roll 
out  to  perforin  a 90°  level  turn. 


AIRCRAFT 


General 


.DATE..,  1912- 


MENTAL  ACTION 


MOTOR  ACTION 


STOPS  ROLL 

Visual-Pitch  att : decreasing 
Bank  att:  rolling 

Landmarks 

Aural-Chg.  in  aircraft  sound  Determines  level 


Control-Constant  aileron  & 
rudder  pressure, 
reduced  stabilator 
pressure,  throttle 
decrease 

M.o tier. -Decreasing  positive  G, 
” pitch  decreasing, 
rolling 

estai  : isiiko  Lf  flight 

V isual-Pitch  att:  level 
Bank  att:  level 

Lar.cir.  rks 

Aur-  1 -l.'orr.al  aircraft  sound 

Control-Neutral  aileron  & 
rudder,  constant 
stacilator  pressure 

Motion -Norm  .1  G 


attitude  achieved 


Sustains  level 
flight 


I Moves  aileron  & 

I stabilator,  relaxes 
rudder  pressure 


Maintains  required 
aileron,  stabilator 
& rudder  cortrol 


TACTICAL  MANEUVER  TASK  SELECTION 


Of  major  interest  and  concern  in  this  research  effort 
was  the  selection  of  representative  air-to  air  and  air-to- 
ground  tactical  flying  tasks  to  be  utilized  in  the  taxonomic 
data  base.  However,  before  the  candidate  list  could  be 
developed,  it  was  necessary  to  select  an  aircraft  which  had 
both  acceptable  air-to-air  and  air-to-ground  capabilities. 

Once  the  aircraft  was  selected,  an  appropriate  list  could 
be  developed. 

After  consideration  by  the  contractor,  with  the 
valuable  assistance  from  members  of  the  Luke  AFB  Instructional 
Systems  Development  (ISD)  team,  the  McDonnell  Douglas  P-4E 
was  chosen  as  the  subject  aircraft  for  this  study.  The  F-4E 
has  good  air-to-air  and  air-to-ground  capabilities  in  addition 
to  a considerable  base  of  pilot  experience.  With  this  agree- 
ment, a process  of  selecting  the  representative  flying  tasks 
was  begun. 

The  first  step  was  to  establish  a set  of  criteria  to 
facilitate  selection.  The  following  criteria  were  agreed 
upon  by  the  contractor  and  the  ISD  team. 

1.  An  equal  number  of  air-to-air  and  air-to-ground 
tasks  should  be  considered. 

2.  The  tasks  should  address  as  many  flying  problem 
areas  as  possible. 

3.  The  tasks  should  be  flying  oriented  instead  of 
system  oriented  and  characterize  the  delivery  of  as 
many  different  types  of  weapons  as  possible. 

4.  The  tasks  shouldbe  of  sufficient  length  and  com- 
plexity to  develop  an  analysis  system  which  later 
could  be  used  to  analyze  all  air  combat  maneuvering 
(ACM)  tasks. 

With  the  selection  criteria  established,  a computerized 
list  of  candidate  F-4  flying  tasks  was  provided  by  the  USAF 
upon  which  to  apply  these  criteria.  Table  5 shows  the 
representative  tactical  flying  tasks  selected  by  the 
contractor  and  approved  by  the  Luke  AFB  ISD  team.  The 
list  of  sixteen  representative  tactical  flying  maneuvers 
fulfilled  all  of  the  stated  criteria. 
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Table  5.  Representative  Tactical  Plying  Maneuvers 


Air-to- 

Air  Intercept 

Task  1. 

Single  Turn  Commit 

j Task  2. 

Reattack  with  Convert  to  Stern 

I Conventional  Air-to-Ground  Delivery  1 

Task  1. 

High  Angle  Dive  Bomb  (Dav) 

Task  2. 

Low  Angle  Dive  Bomb  (Day; 

Task  3. 

Dive  Toss  - High  (Day) 

Task  4. 

Low  Angle  Strafe  (Day) 

Task  5. 

Low  Angle  Rocket  (Day)  1 

Nuclear 

Air-to-Ground  Delivery 

Task  1. 

Low  Angle  Drogue  Delivery  (LADD) 

Air-to- 

Air  DART 

Task  1. 

DART  (Racetrack  Pattern) 

f Tactical  Air-to-Ground  Delivery  il 

Task  1. 

Pop-Up  Delivery 

Air-to- 

Air  ACM  (one  on  one) 

Task  1. 

High  Yo-Yo 

Task  2. 

Counter  High  Yo-Yo 

Task  3. 

Reversal  ! 

Task  4. 

Counter  Reversal 

Task  5. 

Low  Yo-Yo 

Task  6. 

Counter  Low  Yo-Yo 
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FI  ELI/  STUDY  OF  THE  REPRESENTATIVE  FLYING  TASKS 


A field  study  was  undertaken  to  obtain  as  much  real- 
world  input  as  possible  about  each  of  the  selected  repre- 
sentative flying  tasks.  This  was  accomplished  by  recording 
interviews  with  operational  F-4  crewman  and  graphically 
delineating  each  task  at  the  334th  and  336th  squadrons, 

Seymour  Johnson  AFB,  North  Carolina. 

Interview  Procedures  - It  was  important  that  the  inter- 
views  be  carefully  structured  so  that  the  depth  of  detail 
would  be  consistent  and  accurate.  It  shoud  be  pointed  out 
that  accuracy  of  the  surface  analysis,  and  thus  the  entire 
taxonomic  data,  depended  upon  getting  as  much  detailed 
information  as  possible  from  the  field  study.  In  order  to 
do  this,  the  interviewer  who  was  also  a pilot  became  familiar 
with  each  maneuver  to  be  discussed  by  becoming  acquainted 
with  available  USAF  manuals  on  basic  fighter  maneuvers. 

Prior  study  was  also  made  of  pertinent  parts  of  the  techni- 
cal manuals  for  the  F-4D  and  F-4E  aircraft. 

To  insure  that  the  same  introductory  information  would 
be  given  to  all  aircrew  personnel,  a general  introduction 
lasting  about  three  minutes  was  tape  recorded  ahead  of  time 
by  the  interviewer.  This  introduction  essentially  set  the 
stage  for  the  interview  process.  A checklist  was  also 
prepared  beforehand  so  that  the  interviews  would  proceed  in 
an  orderly  fashion,  and  no  pertinent  data  would  be  left  out. 
The  following  is  the  checklist  developed  for  this  field  study. 

Pre-Taping  Session 

1.  Play  short  taped  introduction  (3  minutes). 

2.  Select  maneuver  to  be  examined. 

3.  Obtain  from  the  interviewee  a graphic  description 
of  the  maneuver,  i.e.,  a picture  of  what  it  looks  like 
performed  in  space. 

4.  Delineate  specific  key  points  (element  sequences) 
on  the  picture  for  details  such  as  altitude,  airspeed, 
communication  (including  essential  inputs  from  the 
second  crew  member),  weapons  selection,  details  on 
eight  picture,  and/or  radar  display  presentation. 

5.  Review  switch  and  knob  system  functions  using  a 
cockpit  layout. 

6.  Question  crew  members  so  as  to  expand  the  descrip- 
tion of  the  maneuver  before  taping. 
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Taping 

1.  Verbally  identify  the  maneuver  diagram  as  described 

in  the  pre-taping  session. 

2.  Obtain  background  and  experience  about  interviewee: 

° Time  in  squadron 

° F-4E  experience 
° Total  flying  time 
o Combat  experience  (if  any) 

After  the  introductory  recording,  the  representative 
task  was  talked  through  first  by  two  pilots  or  by  a pilot 
and  a Weapons  Systems  Officer  (WSO),  as  the  task  required. 
Much  use  was  made  of  diagrams  of  the  flight  path  of  the  task, 
and  notes  were  written  by  the  interviewer  or  participating 
aircrews  on  these  diagrams.  Figure  7 shows  an  example  of 
one  of  these  diagrams.  It  can  be  noted  that  significant 
points  and  positions  were  described  on  the  diagram  along 
with  specific  tasks  which  needed  to  be  accomplished  as  part 
of  the  maneuver.  Disagreement  on  technique  sometimes  arose 
between  pilots  or  WSOs;  however,  these  were  resolved  by  the 
interviewer  and  participants.  When  the  tactical  approaches 
were  fully  discussed,  "one  good  way"  was  agreed  upon. 

The  initial  discussion  and  diagrammatic  detailing  for 
each  task  lasted  from  25  to  45  minutes.  When  this  was 
completed,  the  recorder  was  turned  on,  and  the  task  was 
discussed  from  notes  on  the  diagram.  Specific  action  points 
on  the  flight  path  were  explained  or  expanded.  The  actual 
taped  interviews  lasted  10  to  15  minutes.  These  short 
concise  recordings  and  accompanying  diagrams  proved  to  be 
an  ideal  format  from  which  to  prepare  the  required  surface 
analysis  data  base. 

Approximately  35  pilots  and  WSOs  were  interviewed 
during  1 week,  using  two  working  tactical  squadrons.  It 
was  not  always  possible  to  interview  two  crew  members  at 
the  same  time,  so  an  agreement  technique  was  used  whereby 
one  or  two  pilots  reviewed  the  maneuver  diagram  and 
listened  to  the  tape  of  the  other.  In  all  cases  when  the 
starting  situations  and  ending  goals  were  carefully 
explained,  the  critiquing  pilots  agreed  that  the  events 
detailed  by  their  peers  were  at  least  "one  good  way"  to 
accomplish  the  maneuver.  This  general  agreement  between 
several  pilots  was  unique  because  it  tended  to  blunt  the 
often  expressed  idea  that  "you  can  ask  fighter  pilots  the 
same  question  and  get  a different  answer  from  every  one 
of  them."  It  was  noted  that  if  the  situation  was  carefully 
explained  and  the  original  inputs  were  made  by  qualified 
pilots,  their  responses  had  a high  level  of  agreement. 


Figure  7.  Nuclear  low  angle  drogue  delivery  maneuver  diagram 
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The  maneuver  diagrams  and  taped  interview  data  were 
used  to  generate  an  initial  surface  task  analysis  for  each 
of  the  representative  tasks.  Researchers  were  careful  to 
build  their  task  element  sequences  around  the  key  action 
points  described  by  squadron  pilots  and  weapons  systems 
officers.  By  carefully  describing  the  flying  behavior, 
even  in  the  initial  phase,  it  was  felt  that  verification  of 
these  analyses  would  be  a less  difficult  matter. 

Interview  techniques  were  again  used  to  verify  the 
initial  surface  task  analyses.  Aircrews  who  had  participated 
in  the  data  collection  phase  of  the  field  study  were  asked 
to  comment  and  make  corrections  to  the  analyses.  The  task 
diagrams  and  taped  interviews  were  reviewed  and  the  surface 
analysis  format  and  system  were  carefully  explained  to  these 
air  crewmen.  The  maneuver  diagram,  which  was  prepared  for 
each  representative  task  and  showed  the  position  and  attitude 
of  the  aircraft  for  each  task  sequence,  proved  to  be  an 
important  aid  to  flying  personnel  in  grasping  the  analysis 
format  and  system. 

These  flying  personnel  made  numerous  corrections  to 
each  of  the  surface  analyses.  All  of  the  initial  analyses 
remained  basically  intact  except  for  the  Reattack  maneuver, 
in  which  researchers  had  missed  a number  of  important 
points.  This  task  was  completely  revised  at  Seymour  Johnson 
APB  with  the  help  of  the  participating  pilots  and  WSOs . 

This  task  was  then  rechecked  until  it  was  found  to  be 
satisfactory. 


USERS  MANUAL  FOR  THE  PERFORMANCE 
OP  SURFACE  TASK  ANALYSES 


Up  to  this  point,  only  the  background  and  terminology 
used  in  the  surface  task  analysis  have  been  discussed. 

This  section  will  present  a sample  exercise  in  a user 
oriented  format  that  will  provide  step-by-step  instructions 
in  performing  a surface  analysis  for  those  not  familiar 
with  analysis  techniques.  It  is  suggested  that  the  analysis 
developer  be  a pilot  and  have  a specific  knowledge  of  the 
aircraft  and  aircraft  systems  being  described  in  the 
analysis . 

Format  Fundamentals  - Since  the  surface  analysis  was 
developed  for  use  within  a taxonomic  or  classification 
structure,  it  was  important  that  the  maneuvers  to  be 
analyzed  begin  at  a relatively  constant  state  of  flying 
activity.  All  task  maneuvers  in  this  report,  for  example, 
are  started  with  the  aircraft  in  level  flight  or  a constant 
rate  turn.  As  part  of  this  planning,  a detailed  scenario 
should  be  developed  which  identifies  all  of  the  following 
areas : 

1.  The  kind  or  kinds  of  aircraft  involved. 

2.  The  type  of  maneuver  and  weapons  delivery  to  be 
involved. 

3.  Whether  it  is  to  be  a range  or  tactically  oriented 
maneuver  environment. 

4.  Consideration  of  the  flight  path  or  paths  of  the 
aircraft . 

5.  The  starting  situation  of  the  aircraft  and  the 
specified  task  goal. 

The  information  regarding  these  five  points  should  be 
as  factual  as  possible.  It  should  be  understood  that  even 
at  best,  a paper  analysis  is  extremely  limited  in  its 
dynamic  capability.  However,  the  more  real-world  the  inputs, 
the  closer  the  somewhat  static  paper  description  will 
resemble  a real  situation. 

The  first  step  in  performing  a surface  task  analysis 
is  to  prepare  a diagram  of  the  maneuver.  The  diagram  should 
graphically  describe  the  flight  path  of  the  aircraft  as  the 
maneuver  is  performed  in  space.  Figure  7 shows  the  minimum 
level  of  detail  for  an  initial  maneuver  diagram.  This  step 
will  help  organize  the  analysis  element  sequences.  Action 
points  should  be  intuitively  added  to  indicate  where  the 
major  task  sequences  will  eventually  be  detailed  in  the 
written  analysis.  Figure  8 describes  a Loop  maneuver  with 
the  action  points  intuitively  placed  as  A,  B,  C,  etc.  This 
Loop  maneuver  will  be  used  as  the  example  throughout  the 
user  format  description. 
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Completion  of  the  Data  Blocks  - Before  the  analysis 
is  started,  the  data  blocks  at  the  top  of  the  format  shown 
in  Figure  9 should  be  completed. 


SITUATION 

TASK  NO TASK AIRCRAFT 


TASK  GOAL DATE 


EL. 

SEQ. 

CUES 

MENTAL  ACTION 

Q MOTOR  ACTION 

Figure  9.  Surface  task  analysis  data  blocks. 

The  situation  statement  should  briefly  describe  the 
state  of  the  aircraft  at  the  place  or  p<pint  where  the 
analysis  is  to  be  started.  It  should  include  such  items 
as  attitude,  position  (as  over  a section  line),  straight 
and  level,  airspeed,  systems  setup,  and  any  other  pertinent 
data- that  describe  the  state  of  the  aircraft.  A number 
should  be  assigned  to  each  task  as  well  as  a name  describing 
what  is  to  be  performed  and  the  type  of  aircraft  to  be  used. 
Finally,  a task  goal  should  be  defined  which  determines  at 
what  point  the  analysis  is  considered  complete.  When  this 
information  has  been  entered,  work  on  the  first  element 
sequence  can  be  initiated. 

Performance  of  the  Analysis  Sequences  - Figure  10 
shows  the  start  of  the  Loop  maneuver  and  shows  how  each 
cues,  mental  action,  and  motor  action  sequence  relates  to 
the  Loop  diagram  and  also  shows  their  relationship  to  one 
another.  Listed  below  are  the  steps  necessary  to  complete 
each  element  sequence. 

1.  First  study  the  Sample  Surface  Analysis  of  the 
Loop  in  Figure  10  and  compare  it  to  the  Loop  diagram  in 
Figure  8.  Notice  that  action  of  the  EL.  SEQ.  (Element 
Sequence)  A - BEGINS  PRE-ENTRY  ACCELERATION,  goes  from  left 
to  right  and  from  one  Element  Sequence  to  another  as  shown 
by  the  line  overlay.  Each  1-2-3  element  sequence  may  be 
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Straight  a level/transitior  thru  a loon 


TASK  NO 


To  perform  a 36O0  turn  in  the  vertical  plane  nATP  1977 


TASK  GOAL 


EGINS  PRE-ENTRY  ACCE1ERATI0: 
isual-Pitch  att:  level 
Bank  att:  level 


uiscerr.s  position 
to  commence  descer, 
^increase  throttl 


TTTroi<id-i£grte«~ 

roverr.en  t~F~^ 
adjustment— 


Determines  ssti 
descent 


a1rt4i25e^~iieed  #9 
trim  ~ J \ 


Uej ermines  : roper 

To^stTRT^Stllan^'  \r 

level  flirht 


Figure  10.  Sample  surface  analysis 


thought  of  as  a single  frame  of  a motion  picture  film. 

Taken  separately,  each  "frame"  or  sequence  is  static; 
however,  when  taken  as  a flow  of  events,  it  becomes  a 
dynamic  part  of  the  entire  task. 

2.  Notice  that  the  cues  in  sequence  A show  a stable 
aircraft  in  level  flight.  A mental  process  begins  the 
action  and  a resulting  motor  action  carries  out  the  air- 
craft control.  Because  of  the  pilot's  motor  or  control 
action,  a new  set  of  cues  has  resulted  for  the  various 
visual,  aural,  control,  and  motion  cue  categories.  Con- 
sequently, new  mental  actions  are  required  to  process 
these  cues,  and  a new  motor  action  is  the  result.  This 
rhythmic  flow  line  is  constant  throughout  all  flight 
tasks  and  is  the  essential  key  to  the  thought  process  you 
must  develop  to  successfully  complete  a surface  analysis. 

3.  Review  again  the  flight  diagram,  the  analysis 
sequences,  and  the  rules  and  instructions  in  the  first 
section  until  they  are  completely  understood. 

4.  Element  sequences  A,  B,  and  C will  now  be  discussed 
in  detail  so  that  you  can  understand  the  rationale  for  each 
category  entry.  A complete  understanding  of  the  cues, 
mental  action,  and  motor  action  categories  will  facilitate 
the  generation  of  the  surface  analyses.  Each  element 
sequence  has  been  given  a descriptive  title.  "BEGINS  PRE- 
ENTRY ACCELERATION"  describes  the  performance  characteristic 
of  the  sequence.  See  Figure  11. 


EL. 

SEQ- 


CUES 


A. 


BEGINS  PRE-ENTRY 
ACCELERATION 
V isual-Pitch  att:  level 
Bank  att:  level 


Landmark : section  line 
Aural-Normal  aircraft  sound 
Control-Neutral  pressure 
Motion-Normal  G 


Figure  11.  Sample  cues  category 


Visual  - The  aircraft  enters  the  Loop  from  level  cruise 
flight;  consequently,  pitch  and  bank  attitudes  are  straight 
and  level.  A long  straight  outside  reference  is  used  for 
best  performance  of  this  task.  This  cue  is  called  out  as  a 
section  line. 

Aural  - The  aircraft  enters  the  task  from  a constant 
or  steady-state;  therefore,  audible  cues  are  normal  aircraft 
sounds . 

Control  - The  aircraft  is  trimmed  for  cruise;  therefore, 
all  control  forces  are  considered  as  neutral  pressure. 

Motion  - Since  motion  cues  refer  to  gravity  or  cen- 
trifugal forces  on  the  body,  and  the  flight  prior  to  task 
entry  is  straight  and  level,  normal  G (+1  G)  is  listed. 

With  the  completion  of  the  cues  category,  the  analysis 
can  progress  to  the  mental  action  category.  This  category 
is,  at  best,  only  an  approximation  of  the  actual  mental 
processes  which  take  place  during  a flying  task.  Hence, 
mental  actions  are  derived  from  cues  inputs  and  performance 
requirements  needed  to  put  the  aircraft  in  the  proper  flight 
path  for  a specific  task.  Figure  12  shows  that  the  pilot 
discerns  the  position  to  start  his  descent  in  order  to 
increase  airspeed  and  actually  begin  the  maneuver.  Discerns 
wae  selected  as  the  mental  process  because  the  cognitive 
description  associates  it  with  the  perception  of  a specific 
cue.  Increased  throttle  is  associated  with  the  quickest  way 
of  increasing  airspeed. 


MENTAL  ACTION 


Discerns  position 
to  commence  descent 
& increase  throttle 


Figure  12.  Sample  mental  action  category. 
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The  chain  of  events,  thus  far,  shows  the  cues  conveying 
the  aircraft  state  to  the  pilot.  The  mental  action  has 
been  a response  to  the  state  or  position  of  the  aircraft  in 
space  relative  to  the  maneuver  to  be  performed.  The  next 
link  is  the  motor  action  produced  by  the  preceding  cues  and 
mental  actions. 

Figure  13  describes  the  initial  step  in  changing  the 
attitude  of  the  aircraft  at  the  start  of  the  descent.  This 
step  is  the  movement  of  the  flight  controls  to  change  the 
pitch  of  the  aircraft  and  increase  the  throttle.  These  two 
motor  actions  are  the  result  of  the  two  previous  actions, 
i.  e.,  cues  and  mental  action. 


MOTOR  ACTION 


Coordinates  stabilator 
movement  & throttle 
adjustment 


Figure  13.  Sample  motor  action  category. 

This  completes  element  sequence  A.  It  is  important  to 
note  that  the  motor  action  description  has  been  kept  brief 
in  order  to  reduce  the  number  of  small  motor  actions  that 
are  normally  performed  when  executing  even  the  smallest 
part  or  segment  of  a maneuver.  Therefore,  for  analysis 
purposes  the  pilot  performance  is  always  considered  "perfect." 

The  analysis  now  flows  to  the  next  chain  of  events  or 
element  sequence  which  is  a product  of  the  preceding 
sequence . 

Figure  14  describes  the  performance  characteristics 
of  element  sequence  B,  "STARTS  SHALLOW  DIVE."  This  is  the 
result  of  stabilator  movement  and  throttle  increase  in  the 
motor  action  category  in  sequence  A.  With  this  action 
having  taken  place,  there  is  also  a corresponding  change  in 
the  cues. 
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EL. 

SEQ. 


CUES 


B. 


STARTS  SHALLOW  DIVE 
Viaual-Pitch  att:  descent 
Bank  att:  level 

Landmark : section  line 
Aural-Chg.  in  aircraft  sound 


Control-Increased  stabilator 
pressure 

Motion-Negative  G onset, 
acceleration, 
pitching  down 


Figure  14.  Sample  cues  category. 

Visual  - The  pitch  attitude  in  the  visual  cues  changes 
from  "level"  to  "descent."  Since  no  turn  has  been  initiated, 
the  bank  attitude  is  still  "level,"  and  the  section  line 
remains  part  of  the  visual  cues  since  it  is  still  used  for 
reference . 

Aural  - The  aural  cue  is  described  as  "change  in  air- 
craft sound"  because  airspeed  is  beginning  to  increase  and 
engine  speed  is  increasing. 

Control  - The  control  cue  also  changes  from  "normal" 
to  "increased  stabilator  pressure"  because  the  pilot  has 
pushed  forward  on  the  control  stick. 

Motion  - The  motion  cue  is  described  as  "negative  G 
onset,  acceleration,  and  pitching  down"  because  the  forward 
control  stick  movement  has  caused  these  changes  in  the 
motion  cues  and  the  pilot  is  experiencing  them  through  his 
body. 


This  change  in  cues  has  a corresponding  effect  on  the 
mental  action  category  in  the  "B"  element  sequence.  Because 
of  these  cue  changes,  a determination  or  decision  must  be 
made  whether  the  new  cues  condition  indicates  that  the  new 
element  sequence  (STARTS  SHALLOW  DIVE)  has  been  achieved. 
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Figure  15  shows  the  mental  action  description,  ’'Deter- 
mines satisfactory  descent  attitude."  This  describes  the 
action  because  there  is  multiple-cue  processing  involved. 
The  reference  "need  for  trim"  is  made  because  good  trim 
techniques  are  considered  important  in  the  performance  of  a 
well  executed  maneuver. 


MENTAL  ACTION 


Determines  satis- 
factory descent 
attitude  & need 
for  trim 


Figure  15.  Sample  mental  action  category. 

Figure  16  describes  the  pilot  maintaining  his  control 
stick  pressure  because  the  trimming  motor  action  has  not 
yet  taken  place.  Trimming  action  is  described  as  "adjusts 
trim"  because  this  action  is  considered  as  an  incremental 
regulation  of  a specific  control.  The  results  of  this 
trimming  action  will  be  described  in  the  next  element 
sequence  control  cues  description. 


MOTOR  ACTION 


Maintains  stabilator 
pressure  & adjusts 
trim 


Figure  16.  Sample  motor  action  category 
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Before  the  next  element  sequence  is  analyzed,  note 
that  a systematic  reference  to  the  maneuver  diagram  assists 
in  keeping  a mental  picture  of  what  specifically  is  occur- 
ring. The  purpose  of  the  first  two  sequences  was  to  achieve 
entry  airspeed  into  a Loop  maneuver.  Since  the  aircraft  is 
now  in  a shallow  dive  and  accelerating,  the  next  logical 
sequence  is  to  begin  to  return  to  level  flight  and  continue 
with  the  maneuver. 

Element  sequence  C is  titled,  "BEGINS  RETURN  TO  LEVEL 
PLIGHT."  Note  that  this  description  follows  the  appearance 
of  the  performance  characteristic  shown  in  the  Loop  diagram, 
Figure  8. 


CUES 


c. 


BEGINS  RETURN  TO  LEVEL 
FLIGHT 

Visual-Pitch  att : descent 
Bank  att:  level 


Landmark : section  line 
Fit. Ins tr: cross -check 
Aural-Chg.  in  aircraft  sound 
Control-Neutral  aileron, 

rudder  & stabilator 
pressure 

Motion-Normal  G, acceleration 


Figure  17.  Sample  cues  category. 

Visual  - The  visual  cues  have  not  changed  because  the 
previous  motor  action  maintained  the  control  position  and 
so  did  not  affect  the  pitch  or  bank  attitude  of  the  air- 
craft. The  section  line  cue  remains  because  it  is  used  as 
an  outside  world  cue.  A new  cue,  "Flight  Instrument:  Cross- 
check" appears  because  a certain  airspeed  is  desired  to 
enter  the  Loop. 

Aural  - The  aural  cue,  "Change  in  aircraft  sound," 
remains  because  the  aircraft  continues  to  increase  airspeed. 

Control  - The  control  cue  is  now  described  as 
"neutral  stabilator"  because  the  motor  action  in  the 
previous  sequence  trimmed  off  the  excess  control  pressure. 
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Motion  - The  motion  cue  is  described  as  "normal  G" 
because  the  descent  attitude  has  been  established. 
"Acceleration"  is  noted  because  the  aircraft  is  continuing 
to  accelerate  in  its  descent  attitude. 

The  mental  action  category  shown  in  Figure  18  describes 
the  process  as  "Determines  proper  airspeed  and  need  to 
return  to  straight  and  level  flight."  This  mental  action 
processes  the  return  of  most  cues  to  a near  constant 
condition  and  a cross-check  of  flight  instruments  ascer- 
tains correct  performance  requirements  for  a return  to 
level  flight. 


MENTAL  ACTION 


Determines  proper 
airspeed  at  return 
to  straight  and 
level  flight 


Figure  18.  Sample  mental  action  category. 

The  action  in  Figure  19  describes  the  motor  action 
associated  with  the  preceding  mental  process  - "Moves 
(pulls  back)  stabilator." 


MOTOR  ACTION 


Moves  stabilator 


Figure  19.  Sample  motor  action  category. 
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5.  Now  try  to  complete  the  Loop  maneuver  on  your  own. 
Review  the  Loop  diagram  and  the  Rationale  for  Surface  Task 
Analysis  Sequences  in  the  first  section.  Then  get  started 
writing  sequences.  All  the  action  points  for  this  task 
have  been  completed.  When  you  have  completed  the  Loop, 
compare  your  sequences  to  the  completed  example  beginning 
on  page  44,  Figure  20. 

6.  At  this  point,  having  done  one  analysis,  you  have 
made  an  important  beginning.  If  you  found  it  difficult, 
don't  be  discouraged.  Remember  that  it  took  an  expert 
researcher  10  hours  to  analyze  the  Loop  used  as  the  example. 
Additional  time  was  also  needed  to  refine  and  perfect  the 
sequences . 

7.  Remembering  all  the  details  was  one  of  the 
problems  in  applying  the  rules  and  instructions  for  the 
surface  task  analysis.  This  problem  was  resolved  by 
compiling  the  most  pertinent  data  in  the  format  shown  in 
Figure  21.  Rules  and  instructions  have  been  excerpted  into 
clearly  defined  cues,  mental  action,  and  motor  action 
categories . 

It  is  obvious  that  these  step-by-step  instructions 
for  the  completion  of  the  surface  task  analysis  will  not 
make  the  novice  developer  an  instant  expert.  An  experienced 
fighter  pilot,  but  one  naive  in  analysis  techniques,  was 
given  these  rules  and  instructions  and  asked  to  read  them 
and  perform  the  analysis  as  directed.  However,  he  was  able 
to  do  a remarkably  good  job  on  the  first  try  with  no  addi- 
tional coaching  from  researchers.  The  key,  as  he  expressed 
it,  was  to  read  the  material  over  carefully  several  times 
and  then  start  writing  sequences,  leaving  the  refinements 
until  later. 


situation  Aircraft  on  section  line,  straight  and  level  at  crulae  power. 

Straight  and  level/ 

TASK  NO  Ctrl  TASK  transition  thru  a Loop aircraft  T-37 


TASK  qoai  To  perform  a 360°  turn  in  the  vertical  plane  n at  f April.  1977 


EL. 

SEQ. 

fi  CUES 

Q MENTAL  ACTION 

|?J  MOTOR  ACTION 

A. 

BEGINS  PRE-ENTRY  ACCELERATI01 
Visual-Pitch  att:  level 

Bank  att:  level 
Landmark : section  lines 
Aural-Normal  aircraft  sound 
Control-Neutral  pressure 
Motion-Normal  G 

Discerns  position 
to  commence  descent 
and  increase 
throttle 

Coordinates  elevator 
movement  and  throttle 
adjustment 

B. 

STARTS  SHALLOW  DIVE 
Visual-Pitch  att:  descent 
Bank  att:  level 
Landmark: section  lines 
Aural-Chg.  in  aircraft  sound 
Control-Increased  elevator 
pressure  and 
throttle  advance 
Motion-Negative  G onset, 
acce leration, 
pitching  down 

Determines  satisf. 
descent  attitude 
& need  for  trim 

Maintains  elevator 
pressure  and 
adjusts  trim 

C. 

BEGINS  RETURN  TO  LEVEL  FLIGH1: 
Visual-Pitch  att:  descent 
Bank  att:  level 
Landmark: section  lines 
Fit  .Instr '.cross-check 
Aural-Chg.  in  aircraft  sound 
Control-Neutral  elevator 
pressure 

Motion-Normal  G,  acceleration 

Determines  proper 
airspeed  at  return 
to  straight  & level 
flight 

Moves  elevator 

D. 

E. 

PREPARES  PULL-UP 

Visual-Pitch  att:  level 

Bank  att:  level 
Landmark '.section  lines 
Aural-Normal  aircraft  sound 
Control-Increased  elevator 
pressure 
Motion-Normal  G 

Anticipates  constant 
back  pressure  to 
maintain  constant 
nose  movement 

Sustains  flight 

Maintains  required 
aileron,  elevator 
& rudder  control 

STARTS  PULL-UP 

Visual-Pitch  att:  level 

Bank  att:  level 
Outside  ref:  horizon 
Fit .Instr:croB8-check 
Aural-Normal  aircraft  sound 
Control-aileron,  elevator  & 
rudder  pressure 
Motion-Normal  G 

Determines  position 
to  begin  smooth 
pull 

Increases  elevator 
pressure 

Figure  20.  Loop  surface  task  analysis.  (Pages  44-46) 
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SITUATION 


Aircraft  on  section  line,  straight  and  level  at  cruise  power. 
Straight  and  level/ 

TASK  no.PJ-L.task  transition  thru  a Loop AIRCRAFT_i21 


To  perform  a 360°  turn  in  the  vertical  plane  April,  1977 


EL. 

SEO- 

Q CUES 

Q MENTAL  ACTION 

Q MOTOR  ACTION 

P. 

CONTINUES  PULL-UP 
Visual-Pitch  att:  increasing 
Bank  att:  level 
Outside  ref:  horizon 
Aural-Chg.  in  aircraft  sound 
Control-Increased  elevator 
pressure 

Motion-Positive  G onset, 
pitching  up 

Determines  satisf. 
rate  of  nose  move- 
ment & desired 
seat  pressure 

Maintains  aileron 
position  & increases 
elevator  pressure 

G. 

CONTINUES  PULL-UP  TO  VERTICA: 
Visual-Pitch  att:  increasing 
Bank  att:  level 
Outside  ref:  horizon 
Aural-Chg.  in  aircraft  sound 
Control-Neutral  aileron 

pressure,  increased 
elevator  pressure 
Motion-Constant  positive  G. 
pitching  up 

J 

Determines  nose 
reaching  vertical 

Relaxes  elevator 
pressure 

H. 

CONTINUES  OVER  THE  TOP  ( INVE! 
Visual-Pitch  att:  level 

Bank  att:  level 
Outside  ref:  horizon 
Pit .Instr:cross-check 
Aural-Chg.  in  aircraft  sound 
Control-Decreased  elevator 
pressure 

Motion-Decreased  positive  G, 
pitching 

iTED) 

Determines  satisf. 
rate  of  nose  move- 
ment and  seat 
pressure 

Increases  elevator 
pressure 

CONTINUES  DOWN  THE  BACK  SIDE 
Visual-Pitch  att:  decreasing 
Bank  att:  level 
Outside  ref:  horizon 
Aural-Chg.  in  aircraft  sound 
Control-Increased  elevator 
pressure 

Motion-Increased  positive  G, 
pitching  down 

(INVERTED) 

Discerns  nose  pass- 
ing thru  horizon 

lelaxeB  elevator 
pressure  (slightly) 

J. 

CONTINUES  INTO  DIVE  (INVERTE] 
Visual-Pitch  att:  decreasing 
Bank  att:  level 
Outside  ref:  horizon 
Aural-Chg.  in  aircraft  sound 
Control-Decreased  elevator 
pressure 

Motion-Decreasing  positive  G, 
pitching  down 

» 

Determines  need  for 
constant  seat 
pressure 

Increases  elevator 
pressure 
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situation  Aircraft  on  section  line,  straight  and  level  at  cruise  power. 

Straight  and  level/ 

TASK  no  C-t-1  task  transition  thru  a Loop AlRCRAFT_llIL 


TASK  r.nti  To  perform  a 360°  turn  in  the  vertical  plane  nATt  April,  1977 


EL. 

SEQ. 

Q CUES 

jfTf  MENTAL  ACTION 

Q MOTOR  ACTION 

K. 

CONTINUES  PULL-DOWN  TO  VERTH 
Visual-Pitch  att:  decreasing 
Bank  att:  level 
Landmark tsection  lines 
Aural-Chg.  in  aircraft  sound 
Control-Increased  elevator 
pressure 

Motion-Constant  positive  G, 
pitching  down, 
acceleration 

:al 

Determines  satisf. 
nose  position, 
rate  of  movement 
& seat  pressure 

Maintains  coordinated 
elevator,  aileron  and 
rudder  pressure 

L. 

STARTS  PULLOUT  OF  DIVE 
Visual-Pitch  att:  decreasing 
Bank  att:  level 
Landmark: section  lines 
Fit . Instr: cross-check 
Aural-Chg.  in  aircraft  sound 
Control-Aileron,  elevator  & 
rudder  pressure 
Motion-Constant  positive  G, 
pitching  down, 
acceleration 

Determines  satisf. 
rate  of  attitude 
change 

Maintains  constant 
elevator  pressure 

M. 

CONTINUES  PULLOUT 
Visual-Pitch  att:  increasing 
Bank  att:  level 
Landmark: section  lines 
Aural-Chg.  in  aircraft  sound 
Control-Constant  elevator 
pressure 

Motion-Constant  positive  G, 
pitching  up, 
acceleration 

Determines  level 
flight  approaching 

Relaxes  elevator 
pressure 

N. 

STOPS  PULLOUT 

Visual-Pitch  att:  increasing 
Bank  att:  level 
Landmark:section  lines 
Aural-Chg.  in  aircraft  sound 
Control-Decreased  elevator 
pressure 

Motion-Decreasing  positive  G, 
pitching  up 

Determines  position 
to  transition  to 
straight  and  level 

i 

Coordinates  aileron 
and  rudder,  adjusts 
elevator  pressure 

0. 

ESTABLISHES  LEVEL  FLIGHT 
Visual-Pitch  att:  level 

Bank  att:  level 
Landmark :section  lines 
Aural-Normal  aircraft  sound 
Control-Increased  aileron, 
rudder  & elevator 
pressure 
Motion-Normal  G 

Determines  level 
flight  achieved  & 
need  for  trim 

46 

Activates  trim  & 
Releases  elevator 
pressure 

MENTAL  ACTION  INFORMATION 


Figure  21.  Excerpted  rules  and  instructions  forirat 
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GLOSSARY 


Attitude  - the  position  of  the  aircraft  considering  the 
inclination  of  its  axis  in  relation  to  the  horizon. 

Aural  - cues  or  stimuli  which  can  be  sensed  through  hearing. 

Bank  - to  tip,  or  roll  about  the  longitudinal  axis  of  the 
aircraft.  (Banks  are  incidental  to  all  properly  executed 
turns . ) 

Climb  - a state  of  flight  in  which  the  aircraft  is  in- 
creasing in  altitude. 

Control  - a device  used  by  a pilot  in  operating  an  airplane. 

Control  Feedback  - cues  or  stimuli  which  can  be  sensed  by 
body  limbs  or  extremities  through  the  control  devices 
of  the  aircraft.  The  control  feedback  input  has  been 
shortened  to  Control  in  the  cues  column  of  the  surface 
analysis. 

Coordinate  - the  movement  or  use  of  two  or  more  controls 
in  their  proper  relationship  to  obtain  a desired  effect. 

Cue  - environmental  or  system  stimuli  which  excite  the 
sensory  systems  of  the  human  body. 

Descend  - a state  of  flight  in  which  the  aircraft  is 
decreasing  in  altitude. 

Effector  Output  - pilot  motor  action  in  terms  of  control 
exerted  on  the  aircraft,  (i.e.,  stabilator  movement  resulting 
from  control  stick  movement  to  change  aircraft  pitch 
attitude) . 

Long  Term  Memory  - information  which  was  acquired  prior 
to  the  performance  of  the  skill. 

Maneuver  - any  planned  motion  of  the  aircraft  in  the  air  or 
on  the  ground. 

Maneuver  Diagram  - the  sketch  of  a flying  task  which  depicts 
the  flight  path  of  the  aircraft,  and  shows  specific  action 
points  along  this  path. 

Mental  Action  - cognitive  process  initiated  by  perceived 
stimulus  cues  and  preceding  motor  actions. 
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Motion  - cues  or  stimuli  which  can  be  sensed  by  the  body 
receptors  as  a result  of  aircraft  movement. 

Motor  Action  - those  physical  actions  resulting  in  move- 
ment of  aircraft  controls. 

Pickle  Button  - a pilots'  expression  of  the  push  button 
used  to  release  ordnance  such  as  bombs  or  rockets. 

Pinkie  Switch  - switch  activated  by  the  little  finger  which 
changes  the  armament  mode  on  the  P-4E. 

Pitch  - the  angular  displacement  of  the  longitudinal  axis 
of  the  aircraft  with  respect  to  the  horizon. 

Roll  - displacement  around  the  longitudinal  axis  of  the 
aircraft . 

Short  Term  Memory  - information  remembered  which  was 
obtained  during  the  performance  of  a skill. 

Straight  and  Level  - a state  of  flight  in  which  the  air- 
craft is  in  a constant  heading  at  a constant  altitude  with 
wings  in  the  same  plane  as  the  horizon. 

Surface  Task  Analysis  - the  investigative  process  which 
systematically  lists  the  related  task  elements  in  sequence, 
which  results  in  the  accomplishment  of  a specific  task 
when  performed  in  order. 

Tactual  - pertaining  to  the  sense  of  touch. 

Task  - a group  of  related  work  elements  performed  in  close 
temporal  proximity  by  one  person  and  directed  toward  the 
accomplishment  of  a definable  goal. 

Task  Element  - the  smallest  part  of  the  surface  analysis 
which  is  expressed  as  a major  input  or  action  heading, 
i.e.,  Cues  or  Mental  Actions  or  Motor  Actions  are  task 
elements  of  the  analysis. 

Task  Sequence  - a complete  set  of  interacting  behavioral 
elements,  (i.e.,  Cues,  Mental  Action,  and  Motor  Action) 
found  in  the  surface  analysis. 

Taxonomy  - a manner  of  classifying,  and  the  rules  and 
principles  concerned  with  classification  of  phenomena  in 
such  a way  that  a more  useful  relationship  can  be  estab- 
lished among  them. 
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Turn  - to  create  a change  of  direction  of  flight  by  causing 
the  aircraft  to  roll  about  its  longitudinal  axis. 

Visual  - cues  or  stimuli  which  can  be  sensed  by  the  eye. 
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APPENDIX  A 

THE  COMPLETED  ANALYSES 
OF  THE  SIXTEEN  REPRESENTATIVE  TASKS 
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THE  COMPLETED  ANALYSES 
OP  THE  SIXTEEN  REPRESENTATIVE  TASKS 

The  analysis  for  these  representative  tasks  formed  the 
data  base  for  the  entire  taxonomy  classification.  These 
representative  tasks  have  been  divided  into  air-to-air  tasks 
and.  air-to-ground  tasks.  Each  task  has  been  coded  for  use 
in  the  taxonomy.  As  an  example  CR-lg  is  the  alpha-numeric 
code  for  the  High  Angle  Dive  Bomb  task.  The  letters  "CR” 
designate  it  as  a controlled  range  task.  It  is  the  first 
task  in  the  air-to-ground  group  and  the  "g"  identifies  it 
as  an  air-to-ground  task.  Air-to-air  tasks  have  a similar 
system  with  an  "a"  identifying  it  as  an  air-to-air  task. 

It  should  also  be  noted  that  each  task  has  its  own 
maneuver  diagram  to  help  even  the  experienced  researcher 
visualize  the  task  sequences  with  more  dynamic  realism. 

In  the  air-to-air  tasks,  the  maneuver  is  done  in  relation- 
ship to  adversary  aircraft.  In  six  of  the  nine  air-to-air 
tasks,  the  adversary’s  task  has  also  been  analyzed.  For 
example,  the  High  Yo-Yo  is  analyzed  against  a Counter  High 
Yo-Yo  task  on  a sequence  for  sequence  basis.  This  was  done 
to  add  a measure  of  realism  to  the  analyses. 

Finally,  it  can  be  noted  that  a coded  system  is  shown 
in  the  motor  action  part  of  each  element  sequence.  This 
is  the  taxonomy  classification  coding  system  which  was 
developed  in  Volume  II  of  this  study.  It  can  thus  be  seen 
that  the  surface  analysis  occupies  an  important  place  in 
the  development  of  a useful  taxonomic  system,  not  only  as 
a data  base  but  also  as  a cross  referencing  tool  for  future 
research. 
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HIGH  ANGLE  DIVE  BOkE  DE LI VERY/Cont rolled  Range 


X)  X> 

c 

c 

•» 

a3 

€3 

rH 

> 

0)  H-> 

V 

> 

© 

© 

© 

* 

rH 

0) 

© 

c 

T3 

© 

c x: 

03 

o 

© 

© 

X>  -H 

© 

Po 

U)  a 

•H 

nj  x» 

© 

u 

O 

-t-> 

© 

•H 

CD  rH  Oh 

© 

•* 

© 

X) 

C 

CD  Oh 

•rH 

C 

aj 

it 

o 

U 

a 

a,  o 

* 

03 

fH 

o 

© 

•H 

X) 

* 

© 

c 

•> 

tJ 

o 

• 

c 

CD  O 


X)  o 

Hi!  HI 
-C  03 

CD  O 
rt  ITi  « 

HriO 
X>  CO 
(5) 

-t-3  X) 

CD  c5  X! 
W < ■*-> 
•H 

I -H  i 
03 

a 03  x) 
O'M  0) 
M S 

fci  O ^ 
<0  O tH 
S O Oh 
eh  « t: 
HH  O 
OTH  O 


54 


High  angle  dive  bomb  maneuver  diagram 


r 


Aircraft  established  on  downwind,  straight  and  level, 

13,000'  AGL,  350  knots,  weapons  select  switches  set  and 
SITUATION  confirmed  with  '.V SO,  second  aircraft,  first  pass,  new  event. 

Controlled 

TASK  no  CK~lgT A**  High  Angle  Dive  Bomb  Delivery/  Range  aiptbaet  F-4E 


TASK  r.QAi  Perform  high  dive  bomb  on  prescribed  target  ntit  Sept..  1977 


EL. 

SEQ 


B. 


C. 


D. 


CUES 


ESTABLISHED  OH  DOWNWIND  LEG 
Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 


pressure 
Motion-Normal  G 


CONTINUES  ON  DOWNWIND  LEG 

Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Eng. Inst:  check  fuel 
Aural- Normal  aircraft  sound 
Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 


PREPARES  FOR  TURN  TO  BASE  LEI 

V isual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Chg.  in  aircraft  sound, 
communication  (lead 
calls  in  on  final) 
Control-Constant  stabilator 
pressure,  throttle 
decrease 
Motion-Normal  G 


STARTS  ROLL  IN  TO  BASE  LEG  TU| 

Visual-Pitch  att:  level 
- Bank  att:  level 

Target 

Range  landmarks 

Leading  aircraft 
Aural-Normal  aircraft  sound, 
communication  - (lead 
aircraft  being  cleared 
in  "hot"  by  range 
officer) 

Cor.tro  1-Aileron  & stabilator 
pressure 
Motion-Normal  G 


MENTAL  ACTION 


'0  TARGET 

Determines  proper 
spacing  with 
desired  Alt.  & A/S 
approaching 

Sustains  level 
flight 


Determines  base  leg 
roll  in  position  to 
achieve  required 
dive  angle  & 11,000'| 
distance  from 
target,  need  to 
stabilize  airspeed 


Anticipates  roll  in 
to  base  leg  turn, 
discerns  leading 
aircraft's  communi- 
cation 

Sustains  level 
flight 


RN 

(Determines  position 
to  roll  in  to  base 
leg,  need  to  call 
position  check  with 
fuel  remaining 


MOTOR  ACTION 


«...  m„ 

D c 

VC 

□ Me 

(£L 

°.T° 

A 

v-c 

CP 

' A ' 
/ft 

gg 

90 

7-7 

Maintains  required 
aileron  & stabilator 
control 


caQ  & 

441 

n c o Me 

Q Mo 

V MC 

o 

A 

z-C  CP 

» ’ • ■■ 

/S 

go  /Ot> 

Adjusts  throttle 
and  maintains 
stabilator  pressu] 

4^ 

□ C Q Me 

«mp  •••  Moci»' 

VA  "f 
c Lr> 

Q Mo 

A 

gui« • ri'  ■ •• 

3-C  CP 

A 

4^ 

* ■ * * • 

!/g 

Maintains  required 
aileron  & stabilator 
pressure 


m - 

4-7S 

D c 

□ Me 

Q Mo 

C 

fJC 

i-c 

Pi 

cl 

go 

Coo 

Coordinates  aileron, 
rudder  & stabilator 
movement,  activates 
mic.  switch, 
communicates 
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Aircraft  established  on  downwind,  straight  and  level, 

13,000'  AGL,  350  knots,  weapons  select  switches  set  ar.d 
SITUATION  confirmed  with  WSO,  second  aircraft,  first  pass,  rev/  event. 

Controlled 

TASK  tin  CR-lgTAH*  High  Angle  Dive  Bomb  Delivery/  Range  a i p r p a p T 

TASK  r.nn  Perform  high  dive  bomb  on  prescribed  target  nATP  Sept.,  1977 


E.  CONTINUES  ROLL  III 
Visual-Pitch  att:  increasing 

Bank  att:  roll 

Target 

Range  landmarks 
Leading  aircraft 
Pit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound, 
communication 
Control-Increased  aileron, 
rudder  i:  stabilator 
pressure,  mic. 
switch  function 
I.'.otion -Positive  C-  onset, 
pitching  up,  rolling 

F.  STOPS  ROLL  IN 
Visual-Pitch  att:  increasing 

Bank  att:  roll 

Target 

Range  landmarks 
Leadir.g  aircraft 
Aural-Chr » in  aircraft  sound 
Control-Constant  aileron, 

increased  stabilator 
pressure,  throttle 
advance 

Met  i or  -Increasing  positive  G, 
pitching  up,  rolling 

gT~  ESTABIISKES  TURN 

Visual-Pitch  att:  constant 
Bank  att:  constant 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Nornal  aircraft  sound 
Cent  rol-Neutral  aileron  & 
rudder,  constant 
stabilator  pressure 
Vet  i oi. -Constant  positive  G, 

pitch&  roll  stabilize 

. : . PREPARES  TO  ROLL  0UT~ 

V isual -Pitch  att:  constant 
Bank  att:  constant 

Target 

Range  landmarks 
Leading  aircraft 
Aural -Normal  aircraft  sound 
Control-Aileron  ,v  stabilator 
pressure 

Mot lor. -Constant  positive  G 

constant  pitch  L roll 


MENTAl  ACTION 


Determines  roll 
rate  satis  factory 
£:  need  for  power 


MOTOR  ACTION 


Determines  proper 
bank  attitude 
achieved 


Sustains  level 
turn 


Anticipates  roll 
out  to  base 

Sustains  level 
turn 


D c Q Me  " Q Mo 
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Maintains  coordinated 
aileron  & rudder 
pressure,  increased 
stabilator  pressure, 
adjusts  throttle 
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airs  re 

quirec 

aileror  & st 

abila 

control 

.7 

a c 

□ Me 

□ Mo 

i/ 

A 

CM 

. CV  . 

r 

z-c 

CP 

>/ 

sc 

SO  /OO 

Maintains  required 
aileron  & stabilator 
control 


56 


Aircraft  established  on  downwind,  straight  ar.d  level, 

13,0C0’  AGL,  350  knots,  weapons  select  switches  set  and 
SITUATION  confirmed  with  .730,  second  aircraft,  first  pass,  new  event 

Controlled 

TASK  Kin  CR-lg  high  Angle  Dive  Bomb  Delivery/  Range  a i p r i? a c t F-4E 

TASK  r.nfti  Perform  high  dive  bomb  on  prescribed  target  hate  5e;t., 


I.  STARTS  ROLL  OUT 

Visual-Pitch  att:  constant 
Bank  att:  constant 

Target 

Range  landmarks 
Leading  aircraft 
Aura 1 -Normal  aircraft  sound 
Cortro 1-Aileron  M stabilator 
pressure 

Motion-Constant  positive  G, 
constant  pitch  & roll 


CONTINUES  ROLL  OUT 
Visual-Pitch  att:  decreasing 
- Bank  att:  roll 

Target 

Range  landmarks 
Leading  aircraft 
Aural -Normal  aircraft  sound 
Control-Increased  aileron  i 
rudder,  decremsed 
stabilator  pressure 
Motion -Decreasinr.  positive  G, 
pitching  down, rolling 


MENTAL  ACTION 


Determines  position 
to  roll  out  on  base 
for  spacing  & to 
establish  proper 
distance  to  target 


Deter:. .ir.es  satis- 
factory roll  rate 
reed  to  reduce 
power 


STOPS  ROLL  OUT 

Visual-Pitch  att:  decreasing 
Bank  att:  roll 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Chg.  in  aircraft  sound 
Control-Constant  aileron 

rudder  pressure  with 
decreased  stabilator 
pressure,  throttle 
reduction 

Mo  tier. -Decreasing  positive  G< 
pitching  down, rolling 

ESTABLISHES  LEVEL  FLIGHT  D £ 

Visual-Pitch  att:  level 
Park  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/3 
Aural-Normal  aircraft  sound 
’or  ‘ rol-Neutra  1 aileron 
rudder  pressure, 
decreased  stabilator 
pressure 

Motion-Normal  G,  pitch  U 

roll  stabilized 


Determines  wings 
level  approaching 


ASE  I • 


Determines  level 
flight  established 
£c  reed  to  adjust 


MOTOR  ACTION 


, JT  a 75- 


D c 

□ Me  □ Mo 

£ 

HO 

£ 

3-C 

ft  i 

60 

Z-ZO  /-£ 

Coordinates  aileron 
& rudder  pressure, 
relaxes  stabilator 
pressure 

□ C □ Me  □ Mo 


.... 

#7$  /-£ 


Maintains  coordinated 
aileron  & rudder  with 
stabilator  movement, 
adjusts  throttle 

Q2/<^  Af 

■ - ■ • 

DC  □ Me  Q Mo 


Moves  cilercr.  i. 
rudder,  relaxes 
stabilator  rressure 


. 

V 

D c 

□ Me 

a mo 

V 

c/m 

pc 

P 

3-C 

CP 

fh 

£0 

/oo 

w 

Decreases  stabilator 
pressure,  and 

adjusts  throttle 


Aircraft  established  on  downwind,  straight  and  level, 
13,000'  AGL,  350  knots,  weapons  select  switches  set  ar.d 
confirmed  with  WS 0,  second  aircraft,  first  pass,  new  event 


High  Angle  Dive  Bomb  Delivery/  Range 


Perform  high  dive  bomb  on  prescribed  target 


TASK  GOAL 


CONTINUES  BASE  LEG 
Visual-Pitch  att:  i 
*"  Bank  att : 


Target 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
ural-Chg.  in  aircraft  sourd 
ontrol-Ir.c reaped  stabilator 
pressure,  throttle 
reduction 

Motion-Pitching  down 


Target 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound 
Control-Increased  stabilator 
pressure 

Met  ior. -Norma  1 G,  pitch 
stabilized 


CONTINUES  ON  BASE  LEG 

V isual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Aural -Normal  aircraft  sound 
Cor, tro  1-Neutral  aileron, 

stabilator  & rudder 
pressure,  trim 
switch  function 
Motion-Normal  G 


Determines  final 
roll  in  position 
approaching 

Sustains  level 
flight 


:E5  TO  TURN  TO  FINAL 

L-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Normal  aircraft  sound 
^1 -Aileron  v stabilator 
pressure 
i-Normal  G 


Anticipau 
and  dive 

Sustains 

flight 


0 

CUES 

0 

MENTAL  ACTION 

□ 

CUES 


MENTAL  ACTION 


SEO 


Aircraft  established  on  downwind,  straight  and  level, 

13,000'  AGL,  350  knots,  weapons  select  switches  set  and 
situation  confirmed  with  W30,  second  aircraft,  first  pass,  new  event. 

Controlled 

TASK  no  CR-lg  task  High  Angle  Dive  Bomb  Delivery/  Range  AinroAET  F-4E 


TASK  QQAi  Perforir,  high  dive  boir.b  or.  prescribed  target  n at p Sept.,  1977 


STARTS  ROIL  IK  TO  FINAL  TURK 
Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 


Determines  proper 
point  to  start  roll 
in  and  need  to  call 
position  to  range 
officer 


CONTINUES  ROLL  IN  TO  TURK  & LIVE 
Visual-Pitch  att:  increasing 
Bank  att:  roll 

Target 

Range  landmarks 

A u r a 1 -C hg . in  aircraft  sound, Determines  satis- 
communication  - ( clear- factory  roll  rate 
ance  from  range  officei 
to  drop  ordnance) 

Control -Increased  aileron 
& rudder  pressure, 
constant  stabilator 
pressure,  throttle 
advance,  mic.  switch 
function 

Notion-Positive  G onset, 

pitching  up,  roiling 

STOPS  ROLL  IN  TO  TURN 
V isual-Pitch  att:  increasing 
Bank  att:  roll 

Target  Determines  proper 

Aural-Chg.  in  aircraft  sound  bank  angle  achieve 
Cor.tro  1-Cons tant  aileron, 

rudder  & stabilator 
pressure 

Notion-Positive  G,  pitching 
up,  rolling 


Coordinates  aileron 
& rudder  movement, 
maintains  stabilator 
pressure,  activates 
mic.  button,  communi- 
cates, moves  throttle 


D c 

i/A 
c M 

J2 

O Me 

" MC 

<?79 

a mo 

d 

4-C 

CF 

70 

Maintains  coordinated 
aileron,  rudder  & 
3tabilator  pressure 


c!2;!o 

n c 

□ Me 

Q Mo 

proper 

C rJ 

A 10 

fi 

achieved 

4'C 

Hh  - £ 

£ 0 

V~s 

Coordinates  aileron 
^ rudder,  maintains 
stabilator  pressure 


Aircraft  established  on  downwind,  straight  and  level, 

13,000'  AGL,  350  knots,  weapons  select  switches  set  and 
SITUATION  confirmed  with  .'/SO,  second  aircraft,  first  pass,  new  event. 

Controlled 

TASK  ND  CR-lg  TASK  High  Angle  Dive  Bomb  Delivery/  Range  aiptbapt  F-4B 
TASK  r.nti  Perform  high  dive  bomb  on  prescribed  target  nATP  Sept.,  IS 


MENTAL  ACTION 


T.  STARTS  DIVE  AS  HALFWAY  POINT  IN  TURN  IS  REACHED 
Visual-Pitch  att:  constant 
3ank  att:  constant 


MOTOR  ACTION 


Target 


Determines  halfway 


I Aural-Normal  aircraft  sound  point  in  turn 


reached,  need  to 
let  nose  descend 
througi  horizon 


Cor. tro  1-Neutral  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure 

Motion-Increased  positive  G, 
pitch  6c  roll 
stabilized 


U.  ESTABLISHES  DIVING  TURN 

Visual-Pitch  att:  decreasing 
Bank  att:  constant 

Target 

Fit. Inst:  Alt,  A/S  Sustains  diving 
Aural-Chg.  in  aircraft  sound  turn 
Control-Constant  aileron  & 
rudder  pressure, 
decreased  stabilator 
pressure 

Motion-Decreased  positive  G, 
pitching  down, 
roll  stabilized 


& .. 

r 

a c 

□ Me 

Q Mo 

& 

HC 

/2 

..  # 

70 

Maintains  required 
aileron  & rudder 
pressure,  relaxes 
stabilator  pressure 

Ql-J$  312 

D C a Me  □ Mo 

\ TCP" 
2 L /« 


Maintains  required 
aileron  & stabilator 
control 


CONTINUES  DIVING  TURN 
Visual-Pitch  att:  decreasing 
Bank  att:  constant 

Target  Determines  alt 

Fit. Inst:  Alt,  A/S  airspeed  schedule 
Aural-Chg.  in  aircraft  sound  is  as  required 
Control-Aileron  & stabilator  _ . . ... 

pressure  Sustains  dlvin 

Motion-Positive  G,  pitching  tur 
down,  roll  stabilized 


'PREPARES  TO  ROLL  OUT  INTO  FIN 
Visual-Pitch  att:  decreasing 
Bank  att:  constant 


Sustains  diving 
turn 


a c 

□ Me 

Q Mo 

1 /c 

"'/CfC" 

LZ1 

4-c 

u\  • 

' 'fi- 
sc 

1*»u»  'NO!  . 

66 

//O 

l/'? 

'Maintains  required 
aileron  & stabilator 
Icontrol 


Targe  t 

Sight 

Aural-Chg.  in  aircraft  sound 
CorVrol-Aileron  & stabilator 
! pressure 

jMotlon-Pos itlve  G,  pitching 
i down,  roll  stabilized 


wings  level  flight 
with  dive  angle 
achieved  (pipper 
500-700'  short  of 
target  with 
required  offset) 

Eu3tair.s  diving 
turn 


3iC 

a c 

□ Me 

a mo 

vA 

HAL 

A 

4'C 

CP 

~ fi- 
. & 

so 

/oo 

l/'2 

Maintains  required 
aileron  & stabilator 
control 


60 


Aircraft  established  on  downwind,  straight  and  level, 

13,000'  AGL,  350  knots,  weapons  select  switches  set  ar.d 
SITUATION  confirmed  with  WSO,  second  aircraft,  first  pass,  new  event. 

Controlled 

TASK  Kin  CR-lg  taik  High  Angle  Dive  Bomb  Delivery/  Range  AlprBACT  F-4B 


TASK  r.n ai  Perform  high  dive  bomb  on  prescribed  target  nATf:  Sept.,  1577 


EL. 

SEQ. 


X. 


z. 


CUES 


STARTS  ROLL  OUT 
Visual-Pitch  att: 
Bank  att: 


dive 

constant 


Target 
Sight 

Aural -Chg.  in  aircraft  sound,| 
communication  - WSO 
♦(calls  out  Alt,  A/S 
& dive  angle) 

Control -Aileron  & stabilator 
pressure 

Motion-Positive  G,  pitching 
down,  roll  stabilized 


CONTINUES  ROLL  OUT 
Visual-Pitch  att:  dive 
Bank  att 


rolling 


Target 

Sight 

Aural-Chg.  in  aircraft  sound 
♦communication  - WSO 
Control-Increased  aileron  & 
- rudder,  constant 
stabilator  pressure 
Motion-Decreasing  positive  G 
constant  pitch 
rolling 


STOPS  ROLL  OUT,  MAINTAINS  DI\| 
Visual-Pitch  att:  decreasing 
- Bank  att:  rolling 


Target 
Sight 

Range  landmarks 
Aural-Chg.  in  aircraft  sour.d,| 
♦communication  - ’WSO 
Control-Constant  aileron, 

rudder  & stabilator 
pressure,  throttle 
decrease 

Motion-Decreasing  positive  G,| 
pitching  down, 
rolling 


MENTAL  ACTION 


Determines  position 
to  start  roll  out 
to  align  aircraft 
on  target 


Determines  proper 
roll  out  rate,  dive 
angle,  and  align- 
ment with  target 


Qj  MOTOR  ACTION 

<m .. 

1L 

<&.t 

D c 

vJ 

CM 

□ Me 

MC 

Q Mo 

k 

4-C 

" C? 

Yfij 

zzo 

Coordinates  aileron 
rudder  & stabilator 

_y 

<260 

D c 

\7'A 

CM 

□ Me 

MC 

0 

r-'X 

□ 

4-C 

M 4 

j 

300 

’7-s 

Determines  wings 
level  approaching 


Maintains  coordinated 
aileron,  rudder  k 
stabilator  pressure; 
moves  throttle 
(to  idle) 


my .. 

y 

=AS7 

n c 

□ Me 

P Mo 

/‘A 

C A/ 

/ 40 

A 

44 

7r 

'W " 

as 

£*L 

70 

MO 

w 

Moves  aileron  & 
rudder,  relaxes 
stabilator  pressure 


61 


r 


Aircraft  established  on  downwind,  straight  and  level, 
13,000'  AGL,  350  knots,  weapons  select  switches  set  and 
SITUATION  confirmed  with  WSO,  second  aircraft,  first  pass,  new  event. 

Controlled 

TASK  mo  CR-ig  tuk  High  Angle  Dive  Bomb  Delivery/  Range  a . p r p a p t F-4E 


TASK  r.r>h  i Perform  high  dive  bomb  on  prescribed  target  ntrp  Sept.,  1977 


EL. 

SEQ 


AA. 


BB. 


CC. 


DD. 


CUES 


ESTABLISHES  FINAL  APPROACH, 
Visual-Pitch  att:  descent 
Bank  att:  level 

rarget 
Sig  ht 

Pit .Inst:  Alt,  A/S 
Aural-Chg.  in  aircraft  soundj 
"communication  - WSO 
Control- Neutral  aileron  & 
rudder,  reduced 
stabilator  pressure 
Loti  or. -Normal  G,  pitch  k 
roll  stabilized 


PREPARES  PINAL  DIVE  APPROACH 
Visual-Pitch  att:  constant 
Bank  att:  level 

Target 

Sight/pipper 

Aural-Chg.  in  aircraft  soundj 
"communication  - WSO 
Cor tro 1-Neutral  stabilator 
~ pressure,  trim 
switch  function 
Motion-Normal  G 


STARTS  FINAL  SEGMENT  OP  DIVE 
V isual-Pltch  att:  constant 
Bank  att:  level 

Targe  t 
Sight/pipper 

Aural-Chg . in  aircraft  sound,) 
"communication  - WSO 
Control-Aileron  & stabilator 


pressure 
Motion-Normal  G 


CONTINUES  FINAL  APPROACH 
V isual-Pitch  att:  constant 
Bank  att:  level 

Target 

Sight/pipper 
Aural-Chg,.  in  aircraft  sound, 
"communication  - WSO 
Con  tro  I- Aileron,  rudder  & 

stabilator  pressure 
Motion-Normal  G 


MENTAL  ACTION 


45°  DIVE  ANGLE 


Determines  proper 
dive  angle  & air- 
speed approaching, 
need  to  adjust  trim 


D c 

VA 

CM 

Q Ms 

MC 

BMO 

— 

"7r7 

, &Z\„ 

*55' 

//& 

fa" 

AND  DELIVERY 


Anticipates 
delivery  & pull  up 

Sustains  dive 


Determines  rate  of 
altitude  decrease 
& pipper  tracking 
up  to  target 


Determines  satis- 
factory sight 
picture  approaching 


MOTOR  ACTION 


AA 


Adjusts  trim  & 
relaxes  stabilator 
pressure 


M 


a c 

Q Ms 

Q MO 

i/7 

c 

Mf. 

/ 

« *0«  Ou’iu* 

3'C 

CP 

/At 

, 

70 

fa 

Maintains  required 
aileron  & stabilator 
control 


Cg/Jj  CC 


a c 

/A 

c 

□ Ms 

pfc 

Q Mo 

A 

3-C 

CP 

k 

4o 

Ml  r / 

3o 

77 

Maintains  required 
aileron,  rudder  & 
stabilator  pressure 


a c 

Q Me 

Q Mo 

VA 

£ 

MC 

A 

3-C 

"cp 

' A 

4P 

<vo 

fa 

Mair.t 
ailer 
st  .bi 


ains  re 
on,  rud 
lator 


uired 
der  & 
ressure 
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Aircraft  established  on  downwind,  straight  and  level, 
13,000'  AGL,  350  knots,  weapons  select  switches  set  and 
confirmed  with  '.YSO.  second  aircraft,  first 


rass.  new 


Controlled 

High  Angle  Dive  fcog.b  Delivery/  Range  »l  RC 


TASK  r.nti  Perform  high  dive  bomb  on 


maintains  minimum 
aileron,  rudder  & 
stabilator  pressure; 
activates  bomb  release 


Maintains  stabilato 
pressure  u moves 
throttle  (to  mil.) 


'air.tair.e  stabilato 
ressure 


d cues 

Q MENTAL  ACTION 

RELEASES  WEAPON 

Visual-Pitch  att:  constant 
Bank  att:  level 

Determines  proper 
sight  picture  for 

Target 

Sight/pipper 

weapon  release  k 

Aural-Chg.  in  aircraft  sound, 

need  to  release 

♦communication  - W SO 

weapon 

Cortrol-Aileror.,  rudder  & 

stabilator  pressure 
Mot ion -Normal  G 

STARTS  RECOVERY  PROM  DIVE 
Visual-Pitch  att:  constant 
Bank  att:  level 

Target 

Determines  need  to 

Sight/pipper 

effect  smooth 

Aural-Chg.  in  aircraft  sound 

recovery  (4G's 

Cortrol-Aileror.,  rudder  & 

within  2 seconds) 

stabilator  pressure; 
weapon  release 
switch 

Motion-Normal  G 

BEGINS  4G  PULL  OUT 

Visual-Pitch  att:  increasing 
Bank  att:  level 

Determines  satis- 

Aural-Chg.  in  aircraft  sound 

factory  pitch 

Control-Increased  stabilator 

movement  i:  need  to 

pressure,  constant 

increase  power  to 

aileron  u.  rudder 

full  mil.  as  nose 

pressure 

comes  through 

Motion-Positive  G onset 

horizon 

ESTABLISHES  4G  PULI 

iiJLE 

Visual-Pitch  att:  increasing 
Bank  att:  level 

Leading  aircraft 

Determines  4G 
schedule  a: r roach- 

Aural-Chg.  in  aircraft  sound 

inr  & reed  to 

Control-Constant  stabilator 

establish  constant 

pressure,  throttle 

schedule 

advance 

Metier. -Cons tar.t  positive  G, 
pitching  up, 
acceleration 

r 


SITUATION 


Aircraft  established  on  downwind,  straight  and  level, 
13,000'  AGL,  350  knots,  weapons  select  switches  set  and 
confirmed  with  W30,  second  aircraft,  first  pass,  new  event. 


Controlled 

TASK  Kin  CR-lg  Ttu  High  Angle  Dive  Bomb  Delivery/  Range  a i p r p a p t F-4B 


TASK  GOAL 


Perform  high  dive  bomb  on  prescribed  target  Sept.,  1977 


EL. 

SEQ 


II, 


JJ, 


KK. 


LL, 


CUES 


STOPS  P'JLL  UP  TO  CLIMBING  T'Jfi 
V isual-Pitch  att:  increasing 
Bank  att : 


level 


Range  landmarks 
Leading  aircraft 
Aural-Chg.  in  aircraft  sound 
Control-Constant  stabilator 


pressure 

Lotion-Constant  positive  G, 
pitching  up 


PREPARES  TO  TRANSITION  TO  CL: 
Visual-Pitch  att:  climb 
Bank  att: 


level 
Range  landmarks 


Aural-Normal  aircraft  sound 
Control-Decreased  stabilator 
pressure,  trim 
switch  function 
Lotion-Decreased  positive  G 


STARTS  ROLL  IN  TO  CLIMBING  Tl|RN 
Visual-Pitch  att:  climb 
— Bank  att:  level 


Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 
pressure 

,:otion-Normal  positive  G 


CONTINUES  ROLI  IN  TO  CLIMBINi 
Visual-Pitch  att:  increasing 
Bank  att:  roll 


Range  landmarks 
Leading  aircraft 
Aural -Normal  aircraft  sound 
Control- Increased  :ileror.  & 
~ rudder  pressure, 
constant  stabilator 
pressure 


..ctioi. -Positive  G onset, 

pitching  up,  rolling 


MENTAL  ACTION 


Determines  proper 
pitch  achieved  & 
need  for  trim 


a c 

□ Me 

□ Mo 

v'd 

pm 

ft 

4-C 

<ZP 

• w 

Th 

-40 

Yj 

MBING  TURN 


Anticipates  initi- 
ating climbing  turn 
to  downwind  when 
nose  passes  20° 
above  horizon 


Sustains  climb 


Determines  nose 
passing  through 
20°  & need  to 
initiate  turn  to 
downwind 


TURN 


Determines  desired 
pitch  attitude  & 
satisfactory  roll 
rate/turn  for 
proper  spacing 


MOTOR  ACTION 


zrjr 


07 


Relaxes  stabilator 
pressure,  activates 
trim  switch 


Maintains  coordinated 
aileron  &•  rudder 
pressure,  increases 
stabilator  pressure 


' > 


33$ 

D c 

□ Me 

Q Mo 

ft 

M& 

/] 

M 

.JO 

r 

3-C 

CZ 

rp, 

1/j 

Main 

tains  required 

aile 

non  it  s 

tabilator 

control 

c2  70 

D c 

□ Me 

Q Mo 

vc 

A 1C 

op 

Ma 

0-00 

Coor' 

linates 

aileron 

& rudder  movement. 

main 

tains  s 

tabilator 

pressure 

-py'S 

4-  <_ 

a c 

□ Me 

□ Mo 

VC 

M 

MC 

1 

3'C 

CP 

£0 

JJO 

64 


Aircraft  established  on  downwind,  straight  and  level, 

13,000'  AGL,  350  knots,  weapons  select  switches  set  and 
SITU  AT  ION  confirmed  with  ’.V  SO,  second  aircraft,  first  pass,  r.ew  event. 

Controlled 

TASK  no.  TASK  High  Angle  Dive  bomb  Delivery/  Range  Mum^r  F-43 


TASK  r.nii  Perform  high  dive  bomb  on  prescribed  target  hate  Sept..  1977 


EL. 

SEQ 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


MM. 


STOPS  ROLL  IN  TO  CLIMBING  T'JftN 
V isual-Pitch  att:  constant 
Bank  att:  roll 


C&h,  MM 


NN. 


Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Constant  aileron, 

rudder  tc  stabilator 
pressure 

Motion-Increased  positive  G, 
constant  pitch, 
rolling 


Determines  proper 
pitch  attitude  & 
bank  angle 
achieved 


O C 

V°C 

M 

a Me 

Aye 

Q Mo 

h 

3'C 

"c's 

SO 

2 sc 

■ ■J  - 

Coordinates  aileron 
rudder  movement, 
Maintains  stabilator 
ressure 


ESTABLISHES  CLIMBING  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound, 
communication  - '.VSO 
(calls  bomb  plot) 
Control-Neutral  aileron  k 
rudder  pressure, 
constant  stabilator 
pressure 

Motion-Constant  positive  G, 

” constant  pitch 
roll  stabilized 


Determines  reed 
for  trim 


a c 

D Me 

Q Mo 

CM 

MC 

CF 

^ 

/SC 

£ 

;/o 

Adjusts  trim, 
maintains  stabilator 
pressure 


65 


HIGH  DIVE  TOSS  - 45°  DIVn  BOMB  DELIVERY/Controlled  Range 
SITUATION  - Established  on  downwind,  straight  and  level, 


Established  on  downwind,  straight  and  level, 

12,000  feet  AGL,  325  knots,  weapons  select  switches  set 
SITUATION  & confirmed  with  V/ SO,  second  aircraft,  first  pass,  new  evert. 

TASK  Mii  CR-2g  ta^k  45°  High  Dive  Toss/Controlled  Range  aidtpaft  P-4E 


TASK  r.nti  Perform  Dive  Toss  on  prescribed  target 


n AT  F G £■ ; t . , 1 


MENTAL  ACTION 


a 


MOTOR  ACTION 


ESTABLISHED  ON  DOWNWIND  TO  TARGET 
Visual-Pitch  att:  level 
~ Bank  att:  level 


Determines  proper 
Target  spacing  from  lead 

Range  landmarks  & distance  from 

Leading  aircraft  target 

Aural-Normal  aircraft  sound 
Control -Aileron  & stabilator  Sustains  level 
pressure  flight 

Motion-Normal  G 


B.  CONTINUES  DOWNWIND 
Visual-Pitch  att:  level 

Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  A/S,  Alt. 
Aural-Normal  aircraft  sound 
Control -Aileron  & stabilator 
pressure 
Motion-Normal  G 

C . PREPARES  TURN  TO  i ASE 

Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control -Aileron  & stabilator 
pressure 
Motion-Normal  G 


Determines  base 
roll  in  position 

Sustains  level 
flight 


to  base  leg 

Sustains  level 
flight 


to  roll  in  to  base 
f:  maintain  proper 


<gib  A 

S>7 

□ C B Me 

Q Mo 

vc  Me 

A 

IsC  C'P 

■ yr 

5 1 

3S  30 

Pv- 

Maintains  r 

equired 

aileron  & stabilator 
control 

<2^  J?. 

<#S7 

□ C □ Me 

□ Mo 

3a  $ 

A 

2--C  CP 

- 

A‘ 

St 

PC  9o 

P'P 

Maintains  required 
aileron  I-  stabilator 
control 

s. 

AAl 

DC  Q Me 

□ Mo 

A 

33  CP 

, St 

3P  70 

Pp 

Maintains  required 
aileron  k stabilator 
control 

(P.V3  - A., 

Jp 

□ C □ Me 

□ Mo 

z'c  Pc 

M'  CP 

{/t  st  1 

3P  7?Sr 

PS 

Coordinates 

aileron 

& rudder  movement 
with  stabilator 

pressure  i 

r 


Established  on  downwind,  straight  and  level, 

12,000  feet  AGL,  325  knots,  weapons  select  switches  set 
SITUATION  & confirmed  with  WSO,  second  aircraft,  first  pass,  new  event. 


TASK  Kin  6R-2g  tuk  45°  High  Dive  Toss/Cortrolled  Range 
TASK  fin  a i Perform  Dive  Toss  or.  prescribed  target 


. AIRCRAFT  F~4E 

-DATE  °elt.,  1977 


EL. 

SEQ. 


E. 


P. 


CUES 


CONTINUES  ROLL  IN 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Chg.  in  aircraft  sound^ 
communication  - (Lead 
cleared  "in"  by  range 
officer) 

Control-Increased  aileron, 
stabilator  & rudder 
pressure 

Motion -Positive  G onset, 

pitching  up,  rolling 


STOPS  ROLL  IN 
Visual-Pitch  att: 
Bank  att: 


increasing 

constant 


Target 

Range  landmarks 
Leading  aircraft 
Aural-Chg.  in  aircraft  sound 
Control-Constant  aileron  & 
rudder,  increased 
stabilator  pressure, 
throttle  advance 
Notion-Increasing  positive  G, 
pitching  up,  lolling 


ESTABLISHES  TURN  TO  BASE 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Target 

Range  landmarks 
Leading  aircraft 
Aura  I -Norma  I aircraft  sound 
Control-Neutral  aileron  & 
rudder,  constant 
stabilator  pressure 
V.ot  i on-Constant  positive  G, 
pitch  & roll 
stabilized 


PREPARES  ROLL  OUT 
V isual-Pitch  att:  constant 
Bank 


att 


constant 


Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound ; 

~ communication 
Control-Ai le ror.  A stabilator 
pressure,  mic . 

, switch  function 

...otion-Cor.stant  positive  G, 
pitch  roil  constant 


MENTAL  ACTION 


Determines  satis- 
factory roll  rate 
& need  for  power 


D c 

Q Me 

□ Mo 

CA 

C A/ 

tZ 

4-C 

cf 

1 

Tt 

VS 

Determines  proper 
bank  attitude 
approaching 


stabi 

lator 

cressu 

ad  jus 

ts  throttle 

4 

D c 

□ Me 

□ MO 

7A 

OH 

MO 

A 

4-C 

c? 

Determines  need  to 
communicate 
(position  S:  fuel) 
to  range  officer 

Sustains  level 
flight 


Anticipates  roll 
out  to  base 

Sustains  turn 


68 


MOTOR  ACTION 


Maintains  coordinated 
aileron  k rudder 
pressure,  increases 


Coordinates  aileron 
& rudder  pressure, 
maintains  stabilator 
pressure 


2^. 


a c 

i Yc 

M 

3-C 

'VS 


□ Me  Q Mo 

"W  / 


LB. 

c? 


• V*.  O.  T • 

r*. 


Maintains  required 
aileron  k stabilator 
control,  activates 
mic.  button, 
communicates 


3il 


0 c 

□ Me 

Q Ma 

VA 

MA 

A 

CM 

&) 

4-C 

'cS 

. ^ . 
A' 

/V> 

S? 

Maintains  required 
aileron  k stabilator 
control 


T 


established  or.  dowr.wir.d,  straight  and  level, 

12,0CG  feet  AGL,  325  knots,  weapons  select  switches  set 
SITUATION  e-  cor.fir:.  eri  with  ASP,  second  aircraft,  first  - ass,  r.e'/.  event 

TASK  no  c;i=2r.  ta<;k  43°  high  hive  Toss/Controlled  ha  me  aiptraet  F-4H 


TASK  GOAL 


Perforrr.  Dive  Toss  or.  prescribed  tar  'et 


STARTS  ROLI  O'JT 
Visual -Pitc  att:  constant 
Bank  att:  constant 

Tar  -et 

Range  landmarks 
Leading  aircraft 
ur  1-Vormal  aircraft  sound 
Coi  tro 1-Aileron  & stabilator 
pressure 

kotio; -Constant  positive  G, 
pitch  & roll  constai.t 

CONTIIi'JSS  ROLL  OUT 
Visual -Pitch  att:  decreasing 
Ear.:;  att:  rolling 

Tar  et 

Rar.  -e  landmarks 
Leading  aircraft 
urn 1 -normal  aircraft  sound 
Control -Increased  aileron, 
stabilator  & rudder 
pressure 

n tier -Decrees in.~  positive  G, 
pitch  decreasing, 
rolling 


STOPS  ROLI 

V isual-Pitch  att:  decreasing 
Park  att:  rolling 

Tarret 

Range  landmarks 
Leadir.  - aircraft 
.'•■ural-Chg.  ir.  aircraft  sound 
Co:  trol-Cor.stant  aileron 
rudder  pressure, 
decreased  stabilator 
pressure,  throttle 
reduction 

totipjT-Decr easing  positive  1. 
pitch  decr<  ing, 
rolling 

3TARLI Sift  S I.EV HI  PLIGHT  iT 
Visu  1-Fitc:  att:  level 
a i : att:  level 

Tar  et 

Range  landmarks 
Leading  aircraft 
' art  1-Horr.al  aircraft  sound 
' ~u  * r l-Veutr ul  il-  rcr 

rudder,  decreased 
stabilator  : ressure 
lotion-W or:  1 ' , Ltc! 
roll  s t : hi  lined 


10 


MENTAL  ACTION 


■ DATE  e;  1 : ’ 1 ' 


MOTOR  ACTION 


Determines  vositior 
to  roll  out  to  base 
for  spacirr  r 
distance  from 
target 


Detern.ir.es  satis- 
factory roll  rate 
& need  to  reduce 
power 


Determines  wings 
level  approaching 


;oves  aileron  t- 
■udder,  relaxes 
tat i la  tor  pressure 


Determines  need  to 
adjust  altitude  ■. 
airspeed  for  prepe 
spacing 


D'^ 

U Me 

HC 

□ Mo 

£ 

3-C 

c. 4 

* 

s c 

40 

3o 

/'2 

ecreases  stabilator 

iressure  ar.d 
:djusts  throttle 

Established  or.  downwind,  straight  and  level, 

12,000  feet  AGL,  325  knots,  weapons  select  switches  set 
SITU  AT  l ON  & confirmed  with  ;VS0,  second  aircraft,  first  pass,  new  event, 

T no  ^ Q ~ c G TASK  ^ ° :'.igh  Dive  Toss/Cor. trolled  Range  AIRCRAFT  P— 4K 

TASK  r.nti  Perform  Dive  Toss  on  prescribed  target oatf  Pert.,  1977 


El. 

SEQ. 


0. 


CUES 


CONTINUES  BASE  LEG 

Visual-Pitch  att«  decreasing! 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Pit. Inst:  Alt,  A/S 
Aural-C hg.  in  aircraft  sound 
Cor trol -Increased  stabilator 
pressure,  throttle 
reduction 
Lotion -Normal  G, 

pitching  down 


CONTINUES  ON  BASE 
V isual-Pltch  att:  level 
- Bank  att : level 

Tar  *6 1 

Nar.se  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound 


Cor_tro2.- Increased  stabilator 
pressure 

Lot  ion -Normal  G,  pitch 
stabilized 


PREPARES  TURN  TO  FINAL 
V isu  . 1 -Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Aural -Normal  aircraft  so  ;r.d 


Control-Neutral  stabilator 
pressure,  trim 
switch  function 
Notion-Normal  G 


STARTS  ROLL  IN'  A1 

Visu  1-ritch  att: 
Bar:-:  att: 


:r.  et 


Aura ; 


Cor.trol-Aileror.  &■  stabilator 
control 
.Notion-Normal  G 


MENTAL  ACTION 


Determines  proper 
altitude,  airspeed 
& spacing  approach- 
ing 


n c 

□ Me 

Q Mo 

Vfr 

OH 

HO 

7" 

44 

Of 

& 

S 6 

“77" 

Increases  stabilator 
ressure 


Determir. 
altitude 
ic  track; 
trim 


es  proper 
airspeed,1 
need  for 


Ar.t  Lcip- 
ir  and  : 

Sustain: 

flight 


toe  roll 
ive 

level 


D DIVE 

level 

level 

Determines 

roci tion 

to  roll  ii 

to  final 

marks 

r*x  _ . . J 

rred  for 

power, 

need  to  communicate 
position  to  range 
officer 


MOTOR  ACTION 


a/ 


<s& 2 


D c 

Q Me 

B Mo 

VC 

AV 

HC 

A 

3<‘ 

C? 

"4 

& 

44 

90 

42 

Adjusts  trim  c- 
relaxes  stabilator 
pressure 


Og-po.. 

P.„ 

D c 

□ Me 

□ Mo 

VC 

rPe 

(4) 

"7 

2-0 

CP 

4 

/■sc 

24 

air.t  : 

til? SO! 
- X’  6 £ S U 1 

so 

L r r re ' 

*e 

4. 2 

'.uired 

bilnt-: 

37? 

D c 

VC 

Q Me 

‘ A 4C 

B Mo 

At 

J--c 

— 

4 ' x 

Cp*.  Cm 

3o 

/CO 

Os 

\ctivat°s  mic.  butter. 

communicates , 

(csordir  tes  ;.  1 • ror 
•uJder  movement, 

■.air.t  ire  stabilator 
ressure,  ~.ov-  s throttle 
to  full  mil.) 


70 


SITUATION 


fl 


Established  on  downwind,  rtr  night  and  level, 

12,000  feet  AGL,  325  knots,  weapons  select  switches  set 

confirmed  with  Iff  SO,  second  aircraft,  first  pass,  new  event. 


TASK  Mn  ^en<»  45°  ft  ~h  :..ive  Tcrr/Oortrolled  .-.n  ~e  AlprpAtT  "-4A 
TASK  r.n ti  Perform  Dive  Toss  or.  prescribed  target ntTt  3ert.,  1977 


SEQ. 


MENTAL  ACTION 


m 


V isual-Pitch  att:  increasing 
Bank  att:  rolling 

Target 

Rar.  ~e  landmark 
•.urnl-C . ir.  ircr  ft  sound 
communication 
Control -Increased  aileron, 
stabilator  ...  rudder 
pressure,  throttle 
increase,  mic . 
button  function 
Motion -Positive  3 onset, 

pitching-  up,  rolling 

CONTINUES  ROLL  > LEGIKS  PULL 

V isual-Pitch  att:  increasing 
Br.r.k  att:  rolling 

Target 

Aura  1-0 hr . ir  aircraft  sound, 
communication  - 
aircraft  cleared  ir. 
hot  by  range  officer 
Cor  trol -Cor,  start  aileron, 

stabilator  0 rudder 
pressure 

Motion -Constant  positive  I, 
pitchir  - u , rolling  | 

STOPS  R0I.I.  AI  3 MTU'  li!  FLfLj 
Visual-Pitch  ft:  decreasing 
■r.i  .:  tt : rollin' 


Determines  rati 
factory  pitch 
roll  rate 


MOTOR  ACTION 


%?X 

n C □ Me  □ Mo 


4'C  Cf 


Determines  sat: 
factory  ritch  1 
roll  attitude 
approaching 


70  jl&o  F- 4 


Maintains  coordir.  ted 
■ i leron,  st  bill  tor 
. rudder  pressure 

D C Q- Me"  □ Mo 

& < 

4-c  "(? 

”5  StsF 

: airt  -.ins  co<  rdii  • t*  d 
' ilercr  vu  ■■  nor 
pressur---  with 
str.t1  lr.  tor  r.ov  r.t 


Tar  et 

Aural-Chg.  ir  aircr  ft  sound 
Cor  trol-Cor.s tart  ail-  ror. 

rud  r , inci  lased 
st-'bilator  rr-?.--sure 
fcotion-Increasin  - positive  G, 
"itchir  down, rolling 


'ir-:  .1-.  itch  att:  ie  sing 
tt : stabilized 


• : ‘ r - i - Utr  i A --or. , 

stabilator  • rudder 
rre3rure 

■ t i -Ir  ■*  :r?ir..  or  i ‘ ive  G, 


L 

. F 

jet  rrir.es  proper 

D c 

F# 

CM 

□ Me 

Me 

Q Mo 

'/£ 

roll  attitude 
achie ve  lesi red 

CF 

60 

OcSo 

7-6 

Cccrdir  t r • 
• rudder  :::ovc 
c.or  ti  rues  rtr 
* ressure 

i i ■ rrr. 
•it, 
rbilr.  t o 

-T 

37* 

Mustaii r descerdii  j 

D c 

Fa 

M 

D We 

" r 

□ Mo 

'/> 

turn 

3-C 

HP 

/>■ 

7>C 

36 

7o 

Fl- 

Established  or  dov/rwind , straight  ar.d  level, 

12,  CO  1'eet  AGL,  325  knots,  "sapors  select  switches  set 
SITUATION  coriirr.ee  vith  '..'50,  second  -iroraft,  first  pass,  rev:  event. 


TASK  NO 


TASK  GOAL 


task  45°  Ci-h  hive  Toss/Controlled  Aar.  e AlRCRAFT_Zl£_l 


lerforv.  Dive  Toss  on  rescribed  tar  -et 


' c- ; t . , 1977 


CUES  |£j  MENTAL  ACTION 


1 . PREPARES  ROLI  'JT  LT.l  I IVE  TO  FINAL 
Visual-Ditch  att:  constant 
ar.k  att:  constant 

7 r -et/car.opy  ..r.tici  sates  roll 

.ural-C. •.  in  aircraft  sound  out  to  final  dive 
corr.ur.ic:  tior. 

Control-Aileron,  stabilator  Sustains  desc  sr.dii 
a:  rudder  aresrure  turn 
Potior-:  ositive  G,  pitch  d- 
roll  constant 


Visual-fitch  att:  constant 

r°l-  Deterrir es  -roper 

Tar  -et/si  ;ht  position  to  roll 

.nr  1-Chg.  in  aircraft  sound  out  to  final  with 
Co;  trol-  .Heron  A stabilator  satis f .ctory  dive 
pressure  : ngle 

.otioi.-l  ositive  G,  pitch  \ 
roil  constant 


......  J0L1  , EVE 

Visu-  l-fitc h.  tt:  const-. rt 
I r ..  att : roll 

" r pet/sipht  Deter- -.ires  satis- 

Aur 1-Chg.  ii  ircraft  sound  factory  roll  out 

Cot  trol -Increased  aileron  rate 
rudder,  const:  r.t 
stabilator  : ressure 
,ot!.  •■  -:  ositive  G,  pitch 
const.;  t , rolling 


Qj  MOTOR  A 

CTION 

u 

D c 

Q Me 

□ Mo 

7/1 

"m/z 

/ 

CM 

. (V 

4-C 

OK'S  « ' - 

a? 

4 

/sr 

sS 

)7o 

i/:z 

iint 

ir.r  re 

auired 

■ Hero 

r st 

. i 1 a t "■ 

cor  tro 

1 

,y.„ 

□ c 

Q Me 

O Mo 

Z/A 

CM 

A/C 

/Z. 

4-c 

“‘c? 

_ 

2-2  i' 

Coord i 

rates 

aileron 

A rudd 

er  , ma 

ir.  tains 

St  1 : il 

tor  ; 

v> -»  g ^ • r o 

yv 

cgSa 

a c 

Q Me 

□ Mo 

vfi 

CM 

M/C 

4-c 

OF 

M 

AZO 

JSO 

Vs 

nintairs  coordinated 
aileron  & rudder 
pressure , constant 
stabile  1 or  pressure, 
seven  throttle 


"at  att : roll 
Tar pet/si  -at 

ur  - . i:  ircr  fl  soui 
♦raj-  or  r.t  , t ailero: 
ru  --r,  constant 
st-u  11  tor  : res  arc 
throttle  reduced 
ot  lor.-,  ecre  : it  . ositive 
• its:,  cor.s  t ! t , 
roll in* 


V : ' 

T 

jZ 

• I L 

D c 

□ Me 

Q Mo 

’.eter  .ii  • r win  *s 

Zfi 

CM 

Tic 

:our.d 

uni- 

cate  - ■ ( t!v  t 

4-c 

' 3r 

• - A 

A\t 

■j  r e , 

rad  - ■ L s l0(  n ] 

//o 

doves  aileron  :• 
ri 1 1 : er , r linl  ins 
st'.l  ilat  r - re  ssur-  , 
cornu ric  . tr-  - - ...\ 


Csta: lished  oi.  dowi.wir..: , straight  ird  level, 

12, C 0 feet  AGL,  325  knots,  weapons  select  switches  set 
SITU  AT  ION  r or  firmed  ith  .V3J,  second  aircraft,  :irst  ;uss.  new  ever.t 

TASK  m n task  4u;i  Dive  1 oss/Con t rcl  1 ed  ,-e  aibcbapt  F-4K 

TASK  r.nti  Perform  Dive  Toss  or.  prescribed  target ntTt  Se;  t.,  1 


0 

CUES 

□ 

MENTAL  ACTION 

□ 

ESTABLISHES  FINAL  ATT  ROACH  T 

Visual- fitch  att:  descent 

(constant ) 
Bank  att:  level 

Target/sight 
Fit. Inst:  ADI, Alt  & 
A/3 

Aural-Chg.  ir.  aircraft  sound 
communication  - V/SO 
(calls  "cleared  to 
pickle" ) 

Control-Neutral  aileron  & 
rudder,  constant 
stabilator  pressure 
..'ctio:. -Normal  G,  pitch  k 
roll  stabilized 

PREPARES  FINAL  APPROACH 

Visual-Pitch  att:  constant 
Bank  att:  level 

Target/sight 

Aural-Chr.  in  aircraft  sound, 
communication  - WSO 
* ( calls  A/S  & Alt.) 
Control-Constant  stabilator 
pressure,  throttle 
decrease,  trim 
switch 

Voti or. -Normal  G 

STARTS  FINAL  APPROACH  TO  TAR 
Visual-Pitch  att:  constant 
Bank  att:  level 

Target/pipper 
Fit. Inst:  A/S,  Alt. 
Aural-Ch.*.  in  aircraft  sound 
♦communication  - '.'/SO 
Cor.tro  1-Aileron  stabilator 

pressure 
Notion-Normal  G 


TARGET 


Determines  proper 
dive  angle,  need 
to  decrease  power, 
k adjust  trim 


O c 

□ Me 

□ Mo 

/> 

pH 

Me 

T ■ 

"c'4 

• V 

fr- 

. . t mu 

.. 

//o 

/-? 

Loves 

throttle , 

adjust 

s trim 

& 

br.air.tair.s  stabilator 

pressu 

re 

Anticipates 

delivery 

Sustains  level  dive 


D C □ Me  Q Mo 


Sustains  level  div> 


CONTINUES  FINAL  APPROACH 
Visual-Pitch  att:  constant 
Bank  att:  level 

Target/pipper 

Aural-chf* . ir.  aircraft  sound 
•communication  - '.’/SO 
Control-Aileron  & stabilator 
pressure 
Not ior.-Nor: .al  G 


Mo 

e>o 

fa 

aintair.s  required 
ileror.  k stabilator 

ressure 

02- 

a c 

□ Me 

□ Mo 

VA 

a 

X 

> 

~SP 

/t' 

./ 

40 

fa 

aintains  required 
ileror  k stabilator 

ressure 

Determines  analog 
bar/sight  relation- 
ship &■  need  to 
place  pipper  or.  the 
target  & need  for 
m 


2-C  Cr  & rr 

— r - mri  . a , 

40  <So 

d jus ts  trim. ; 
laintains  required 
ileror,  stabilator 
rud  ier  pressure 


Established  on  downwind,  straight  and  level, 

12,000  feet  AGL,  325  knots,  weapons  select  switches  set 
SITUATION  & confirmed  with  W30,  second  aircraft,  first  pass,  new  event, 

TASK  nn  CR-2g  tack  45°  high  Dive  Toss/Cor.trolled  ..a:  e aiptpapt  F-45 


task  finti  Perform  Dive  Toss  on  prescribed  target 


r>  at f Se : t . , 10 


CC.  CONTINUES  PIIIAL  APPROACH 
Visual-Pitch  att:  constant 
- Bank  att : level 

Target/pipper 


MENTAL  ACTION 


Determines  need  to 


MOTOR  ACTION 


Aura  1-0 hg . ir.  aircraft  sound  maintain  ripper  or. 


target 


•communication  - IV SO 
Control -A Heron,  stabilator 
_ & rudder  pressure; 
trim  switch  function 
Motion-Normal  G 


DD.  HOLDS  PIPPER  ON  TARGET 

V isual-Pitch  att:  constant 
Bank  att:  level 

Target/pipper  Determines  satis- 

Flt.Inst:  A/S,  Alt,  factory  sight 
Aural-Normal  aircraft  sound,  picture  c.-  airspeed 
•communication  - 'A'SO 
Gor.tro  1 -Aileron . stabilator 
& rudder  pressure 
Motion-Normal  G 


EE.  PREPARES  ORDNANCE  DELIVERY  £0  PULL  UP 
Visual-Pitch  att:  constant 
Bank  att:  level 


Target/pipper  Anticipates  2G  pull 

Aura 1-C hg . in  aircraft  sound,  k bomb  release 
communication  - WSO 

(calls  8500'  ready  Sustains  level 

pickle ) 

Control-Aileron,  stabilator 
— k rudder  pressure 
Motion-Normal  G 


Sustains  level  dive 


FF.  STARTS  ORDNANCE  DELIVERY 
Visual-Pitch  att:  constant 
Bank  att:  level 

Target/pipper 

Aural-Chg.  in  aircraft  sound 
•communication  - ’.VSO 
Control-Aileron,  stabilator 
k rudder  pressure 
Motion-Normal  G 


Determines  proper 
sight  picture  k 
slant  range,  need 
to  activate  pickle 
tutton  k begin  2G 
pull 


'«S»  »0'~'  S»u  l no 


a c 

□ Me 

Q MO 

c 

A 4C 

/ 

3-e 

E/ 

vo»u*  1 ' ' 
./?/ 

y szr 

50 

/DO 

Ovr»wi  in o(  1 

fa 

Maintains  aileron, 
rudder  k.  stabilator 


pressure 

2S2 

DC  O Me 

a mo 

P 

35?  cP 

7M 

Ou  t »yt  . «0«  » 

fa 

Maintains  aileron, 
rudder  k stabilator 
pressure 

332 

□ C □ Me  Q Mo 

Pfi  "nPfJ£  "J 

_X„  

3-C  CP  & 

po  fa 

Maintains  required 
aileron,  rudder  k 
stabilator  control 


D C U Me  Q Mo 


y | tkC  | & 
Tc  " F '/g 
so  fa ' 

Activates  pickle 
button  £:  moves 
stabilator 
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SITUATION 


Established  or,  downwind,  straight  and  level, 

12,000  feet  All,  325  knots,  weapons  select  switches  ret 
& confirmed  with  ISO,  second  aircr  ft,  first  pars,  rev;  event. 

, CR-2g  T a c 1/  45°  High  Dive  Toss/Controlled  an -e  a i pro  act  • -4E 


TASK  GOAL 


EL. 


Perforr:  Dive  Toss  or  prescribed  tar  et 


MENTAL  ACTION 


CONTINUES  ORDNANCE  DELIVERY 
Visual-Pitch  att : increasing 
"*  Bank  att : level 

Target/piprer  Deter::  ir.es  ; roper 

Aural -Chg.  in  aircraft  sound,  G schedule  (2G's) 
we  pons  tone  i>:  ground  track 

Cor  trol -Constant  aileron  ;■ 
rudder  pressure, 
increased  stabilator 
pressure,  bomb 
button  furction 
Notion-Positive  G onset, 
pitching  up 

STOPS  ORDNANCE  DELIVERY  ..I  D CONTINUES  PULL  UP 
Visual-Pitch  att:  increasing 
Bank  att:  level 

Target/pipper 

Pull-up  lite  Determines  weapon 

Aura  1-C:..~ . in  aircraft  sound,  release  need  to 
weapons  tore  stops  increase  G's 

Control-  .ileror.,  stabilator  (pull  up) 

. rudder  pressure; 
bomb  button  function 
Actio:  -Corstar.t  G, 
pitching  up 

continue:  off  target  puli,  up 

7i.?u":  1-Pitch  att:  increasing 
Bank  att:  level 

Turret  Determines  proper 

u r . 1 -C h. • . in  aircraft  sound  rate  of  pitch 
Control-Neutral  aileron  & movement  & G 
rudder  pressure,  schedule 

increased  stabilator 
pressure,  bomb 
button  function 
' t ioi  -Ircreasir,  - positive  G, 
pitching  up 

STOPS  OFF  TARGET  PULL  UP 

Visual-Pitch  att:  climb 
Lank  att:  level 

Range  landmarks  Determ.ir.es  proper 

Leading  aircraft  pitch  attitude 

Vural-C in  aircraft  sound  achieved  A reed 
5r_trol.-Cor.star t stabilator  for  power 
pressure 

„oti or. -Constant  G, 
pitching  up 


FI  M' 

OTOR 

ACTION 

#7? 

a c 

Q Me 

O Mo 

7A 

CM 

MU 

4-C 

" ; W 

}/o 

fa 

Maintains  pickle  button 
g stabilator  rressure 


ressure 

■37 


D e 

Q Me 

Q Mo 

3A 

CM 

, ••  •. . . i • • 

MO 

M-C 

~iF 

' ^ 

60 

fa 

Deac  ti 

V':tes 

bomb  b 

S 

s stab 

ilator 

^ , 

.a  76 

O C 

□ Me 

□ Mo 

/A 

MU 

fZ 

CM 

• , 

4<‘ 

CM 

St 

-3o 

TW 

Mali  * 

inr  st 

■ bilat 

rressb 

re 

. 

3T 

A77 

a c 

□ Me 

□ Mo 

ofi 

CM 

MC 

At 

Cf3 

' - • y*  •• 
./£ 

30 

M v 

t rot  t 

le  & 

relay 

s stab 

i la  tor 

1 res  n 

re 
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stablished  on  downwind,  straight  and  level, 

2,  00  feet  AGL,  325  knots,  weapons  select  switches  set 
~o>  firmed  v.'it’a  IVSO,  second  aircraft,  first  pass,  new  event 


igh  2>ive  Toss/C  on  trolled  Range 


Per  for:.,  ive  Toss  or  ; rescribed  target 


Pit"  LARES  TF.A’.'f  ITI  1 T 
Visual-Pitch  att:  dim! 


kar.r.e  la-’  i marks 
Leadii  ; aircraft 
_l-!.’ormal  aircraft  sound 
rol-Decreased  stabil  tor 
pressure,  throttle 
adv  -i  ce 

on-Decreasing  ; ositive  G, 


[l.'.air.t ins  required 
aileron  i-  stabilato 
control 


Dev  mines  desir 
pitch  attitude  L 
position  to  begi 
roll,  need  for 
trim 


Coordinates  aileron 
& rudder  movement, 
adjusts  trim,  & 
relaxes  stabilator 
; ressure 


Visual-: itch  att:  constant 
lank  att:  rolling 

Rar  e landmarks 
Leadii.,-  aircraft 
Aura  1-llor:  1 iircraft  sound 
Cc:  trol-Ircrc  .sed  ail  non 

. ru  : ier,  dec r<  iced 
stabil. tor  pressure, 
trim  switch  function 
" - 1 : n - Jonst  ’ • sitivi  i, 
pitch  constant, 
rolling 


determines  proper 
pitch  attitude  &■ 
satisfactory  roll 
rate/turn  for 
: roper  spacing 


D c 

El  Me 

□ Mo 

Pc 

44 

A 

M 

ki 

3'C 

C'A 

m p 

/A 

1 /st 

40 

c30 

7b 

Established  or  downwind,  straight  ar.d  level, 

12,000  feet  AGL,  325  knots,  weapons  select  switches  set 
SITUATION  'v  COl.l'i  rrr.e  d with  ..'SO,  secor.d  ^ircri.i't,  firrt  row  ever.t« 


TASK  NO.  ZR~2L  TASK 


Hi 


~h  Dive  loss/Cor.trolled  '/:!  ,-e  AIRCRAFT 


TASK  r.n ai  Perform  Dive  Toss  or.  prescribed  target 


n A T F -ert  . , 1 


stops  roll  i:;  clipping  tori: 

Visual-Pitch  att:  climb 

(constant) 
Bar.k  att:  rolling 

Range  landmarks 
Leading  aircraft 
Flt.Ir.st:  cross-check! 
Aural-Normal  aircraft  sound 
Cor  trol-Gonstant  aileron, 

rudder  h stabilator 
pressure 

Motion -Constant  positive  G, 
pitch  constant, 
rolling 


Determines  desired 
pitch  attitude  k 
proper  bar.k  angle 
approaching 


ESTABLISHES  CLIMBING  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Ran  ?e  landmarks 
Leading  aircraft 
Aural -normal  aircraft  round 
communication  - range 
officer  (calls  bomb 


Determines  reed 
for  trim 


0 

CUES 

□ 

MENTAL  ACTION 

□ 

MOTOR  ACTION 

Pop-Up  maneuver  diagram. 


r 


Established  on  downwind,  straight  and  level,  2,000  feet  AGL, 
SITU  AT  ION  450  knots,  all  switches  set  and  confirmed  with  '.‘/SO. 

Controlled 

TASK  NO  Cfi-jgTASK  Pop-Up  Low  Angle  Bomb  Delivery/Ranee  aicrcapr  P-4E 


TASK  r.nti  Perforn  Fop-Up  Ordnance  Delivery 


-DATE  jepb  • , 1 j7  ( 


EL 

SEO 


A. 


D. 


CUES 


ESTABLISHED  ON  DOWNWIND  TO  T. 

Visual-Pitch  att:  level 
- Bank  att : level 

Target 

IP 

Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound 
Control -Aileron,  rudder  & 

stabilator  pressure 
Motion-Normal  G 


CONTINUES  DOWNWIND 
Visual-Pitch  att:  level 
Bank  att : level 

IP 

Eng. Inst:  check  fuel 
Aural -Normal  aircraft  sound 
C or.tr o 1 -Aileron  & stabilator 


pressure 
Motion-Normal  G 


PREPARES  DESCENDING  EASE  TUR1 

Visual-Pitch  att:  level 
- Bank  att:  level 

IP 

Aural-Chg.  in  aircraft  sound 
Control- Constant  stabilator 


pressure , 
decrease 
Motion-Normal  G 


throttle 


STARTS  ROIL  IN  TO  DESCENDING 

Visual-Pitch  att:  level 
Bank  att:  level 

IP 

Aural-Normal  aircraft  sound 
Control -Aileron  i stabilator 


pressure 
Motion-',  rrr.al  G 


MENTAL  ACTION 


RGET 


Determines  proper 
alt . & airspeed 
approaching 

Sustains  level 
flight 


Determines  base 
roll  in  position  & 
need  to  stabilize 
airspeed 


SM?  r 

Ml 

□ C 

□ Me 

Q Mo 

VC 

A VC 

C-c 

CP 

' ‘A 

/ ‘it 

30 

* til  » 

/-? 

Anticipates  roll  in 
to  base 

Sustains  level 
flight 

□ c 

V* 

C... . 
3-6 

□ Me 

. Wl  . • 

GP 

30 

6>o 

EASE  TURN 

Determines  position 
to  roll  into 
descending  base 
turn  & communicate 
position  and  fuel 
to  range  officer 


MOTOR  ACTION 


cor.tro 


Adjusts  throttle, 
maintains  stabilator 
pressure 


□ Mo 

y 

■ 

. st 

"t-Z 

Maintains  required 
aileron  & stabilator 
control 


o7c 


a c 

□ Me 

Q MO 

VC 

Mi 

P 

7-C 

CP 

y 

PS 

/IS 

Activates  mic.  switch, 
communicates , 
coordinates  aileron 
& rudder  pressure, 
relaxes  stabilator 
pressure 
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SITUATION 


w 


Established  on  downwind,  straight  and  level,  2,000  feet  AGL, 
SITUATION  450  knots,  all  switches  set  and  confirmed  with  ,,S0. 

Controlled 

TASK  Kin  CR~3g  Tack  iop-Up  Low  Angle  Bomb  Delivery/Range  aircraft  F-4E 


TASK  r.nti  Perform  Pop-Up  Ordnance  Delivery 


n at f Sept , , 197 / 


B M 

OTOR 

kCTION 

/S 

JiitC 

a c 

□ Me 

a mo 

// 

CM 

MC 

A? 

4-c 

" CP 

>'/sr 

fa/Th 

31 C 

[i-S 

F. 


CUES 


CONTINUES  ROLL  IN 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

IP 

Aural-Chg.  in  aircraft  sound 
Control -Increased  aileron  <1 
rudder  pressure, 
reduced  stabilator 
pressure,  mic. 
switch  function 
Mot ion- Positive  G onset, 
pitching  down, 
rolling 


decreasing 

rolling 


STOPS  ROLL  IN 
Visual-Pitch  att: 

Bank  att: 

IP 

Aur-il-Chg.  in  aircraft  sound 
Cor. trol -Constant  aileron, 
reduced  stabilator 
pressure,  throttle 
advance 

„ otior, -Positive  G,  pitching 
down,  rolling 


ESTABLISHES  DESCENDING  TURN 
V isual-Pitch  att:  constant 
( descent ) 

rank  att:  constant 
IP 

Aural -Normal  aircraft  sound 


Control-Neutral  aileron  & 
rudder,  constant 
stabilator  pressure 

Mot iot. -Constant  positive  G, 
pitch  & roll 

stabilized 

PREPARES  FOR  ROLL  OUT  OF  DE3< 

V isual-Pitch  att:  constant 
Bank  att:  constant 

IP 

Aura  l-Norr;al  aircraft  sound 

Cor. trol -Aileron  -v  stabilitor 
pressure 

Motion-Constant  positive  G, 
pitch  & roll  constant 


B 


MENTAL  ACTION 


Determines  satis- 
factory roll  rate 
& need  for  power 


Determines  proper 
pitch  & bank 
attitude  achieved 


Sustains  descend. ng| 
turn 


Maintains  coordinated 
aileron  & rudder 
pressure,  decreased 
stabilator  pressure, 
adjusts  power 

/=■  £bO 


□ C 

□ Me 

Q Mo 

ZA 

CAV 

vtc 

A 

4-c 

CP 

6o 

4-SO 

fid 

Coordinates  aileron 
& rudder  pressure, 
maintains  stabilator 
pressure  


ENDING  TURN 

Anticipates  roll 
out  to  base 

Sustains  descending 
turn 


□ C 

□ Me 

. 

a mo 

zc 

£ 

/ 

3-C 

<3P 

■ . ■ yt„-. 

35 

70 

/o 

Maintains  required 
aileron  k stabilator 

pressure 

// 

33* 

a c 

□ Me 

Q Mo 

VQ 

M 

■ , 

A 

3-C 

CP 

/>, 

sc 

4o 

3o 

/-J. 

Maintains  required 
aileron  & stabilator 
pressure 
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Established  or.  downwind,  straight  and  level,  2 , 0C0  feet  AGL, 
SITUATION  450  knots,  all  switches  set  and  confirmed  with  ’.'.’SO. 

Controlled 

TASK  NO  CR-3g  TASK  Pop-Up  Low  Angle  Bomb  Delivery/Rar.ge  aicmin  F-4E 


TASK  r.nAi  Perform  Pop-Up  Ordnance  Delivery 


DATE 


Sent , 


1977 


El. 

SEQ. 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


STARTS  ROLL  OUT  TO  LEVEL  BAS 

Visual-Pitch  att:  constant 
Bank  att:  constant 

IP 

Aural-Normal  aircraft  sound 


dlS 


Control -Aileron  k stabilator 
pressure 

*ot ion-Constant  positive  G, 
pitch  & roll  constant 


Determines  base 
roll  out  position 
in  relation  to  IP 


D c 

□ Me 

□ Mo 

vc 

m 

MO 

/2 

J-C 

04 

1 

fa/* 

*011 

4o 

3oo 

jSr 

Coordinates  aileron 
k rudder  pressure, 
moves  stabilator 


J. 


CONTINUES  ROLL  OUT 
Visual-Pitch  att:  increasing 
Bank  att:  roll 

IP 

Aura  1-Nornal  aircraft  sound 
Control -Increased  aileron, 

- rudder  a stabilator 
pressure 

Mot ion-Decreased  positive  G, 
pitching  up,  rolling 


Determines  satis- 
factory roll  rate 


PM 

D c 

□ Me 

□ Mo 

i/C 

M 

MC 

>5? 

3-C 

CP 

- 4 ^ 

334 

V-5 

Maintains  coordinated 
aileron  k rudder  with 


K. 


increasing 

roll 


STOPS  ROLL 
Visual-Pitch  att: 

Bank  att: 

IP 

Aural-Chg.  in  aircraft  sound 
Control -Constant  aileron 
& rudder  pressure, 
increased  stabilator 
pressure 

Mot ion -Deer eased  positive  G, 
pitching  up,  rolling 


Determines  wings 
level  k proper 


stabi: 

lator 

movement 

G&fS  .. 

4 

Ml 

a c 

□ Me 

Q Mo 

Vfl 

C'M 

MC 

A 

4-C 

" CP 

"M 

So 

/DO 

7-3 

Moves  aileron  & rudder, 
relaxes  stabilator 
Pressure 


L. 


ESTABLISHES  ON  BASE  LEG  TO 

V isual-Pitch  att:  level 
Bank  att:  level 

Range  landmarks 
(Nav.  to  IP) 

Aural -Normal  aircraft  sound 
Control -Increased  aileron 
- k rudder  pressure, 
decreased  stabilator 
pressure 

Motion-Normal  G,  pitch  k 
roll  stabilized 


IP,  LEVEL  o.  100  FEET 


.GL.  550  KNOTS 


Determines  proper 
altitude  & airspeed 
and  need  for  trim 


■4  0)0  l/'  3 

Adjusts  trim,  relaxes 
stabilator  pressure 


81 


Established  on  downwind,  straight  and  level,  2,0C0  feet  AGL, 
SITUATION  450  knots,  all  switches  set  and  confirmed  with  WSO. 

Controlled 

TASK  Kin  CR-3g  t a ^ k Pop-Up  Low  Angle  Bomb  Delivery/Range  & 1 p r p a f t F-4E 


TASK  GOAL  Perf°rrn  Pop-Up  Ordnance  Delivery 


n at  f Sept,  19/7 


MENTAL  ACTION 


Determines  IP  roll 
in  position 

Sustains  level 
flight 


MOTOR  ACTION 


CONTINUES  ON  3~SE  LEG 
Visual-Pitch  att:  level 
~ Bank  att : level 

Range  landmarks 
Aural-Normal  aircraft  sound 
Control-Decreased  stabilator 
pressure,  trim 
switch  function 
Motion-Normal  G 


PREPARES  FOR  TURN  AT  IP 

Visual-Pitch  att:  level 

Bank  att:  level  . . . , 

anticipates  roll 

Range  landmark  (IP)  into  IP  final 
Aural -Norma I aircraft  sound  approach 
Control-Aileron  & stabilator  „ , . 

pressure  f“st^ns  level 

Notion-Normal  G nignt 


Deg  Me  Q M 

VC  ""'a 

(ZJ  * 


2-C  CP 

50 

?-2 

Maintains  required 

aileron  k s' 
control 

tabilator 

0.  STARTS  ROLL  IN  AT  IP 

Visual-Pitch  att:  level 
Bank  att:  level 

Range  landmark  (IP)  Determines  position 
Aural-Normal  aircraft  sound  to  roll  into  IP 
Control -Aileron  Sc  stabilator  final  approach 
pressure  heading 

Motion-Normal  G 


D c 

□ Me 

VC 

MC 

J-C 

CP  , 

/oo 

Coordinates  aileron, 
rudder  & stabilator 
movement 


— — 


Established  on  downwind,  straight  and  level,  2,000  feet  AiiL, 
SITUATION  430  knots,  all  switches  set  and  confirmed  with  'MSP. 

Controlled 

TASK  Kin  CR-3gTACK  Pop-Up  Low  Angle  Bomb  Delivery/Range  aiptbaet  F-4E 


TASK  no  a i Perform  Pop-Up  Ordnance  Delivery 


n atf  Cer  t . , 1977 


EL. 

SEQ 


CUES 


STOPS  ROLL  III 

Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Range  landmark  IP 
Aural-Chg.  in  aircraft  sound 
Cor. trol -Constant  aileron 

- &.  rudder  pressure, 
increased  stabilator 
pressure,  throttle 
advance 

Motion -Increasing  positive  G 
pitching,  rolling 


.A 

D 0 

□ Me 

□ Mo 

Determines  proper 

vh 

CM 

W 

A 

bank  attitude 

0u“"" ' 

v*. 

achieved 

4-C 

bO 

3oo 

Ys 

ESTABLISHES  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Range  landmark  IP 
Aural-Norrr.al  aircraft  sound 


Cor.trol-Keutral  aileron  k 
rudder  pressure, 
constant  stabilator 
pressure 

Motion-Constant  positive  G, 
pitch  & roll 
stabilized 

PREPARES  FOR  ROLL  CUT  ON  REFERENCE  HSAI  INC 

Visual -Pitch  att:  constant 
Bank  att:  constant 


Range  landmark  IF 
Fit. Inst:  HSI 

Aural -Normal  aircraft  sound, 
communication  - W30 
(calls  out  heading) 
Control-Aileron  U stabilator 
pressure 

Motion -Const ant  positive  G, 
pitch  & roll  constant 


STARTS 

Visual 


ROLL 
-Pitch 
Bank 

Rat  re 
Fit. I 
Aural -Normal 
comtr.un 
(calls 
Control-Aile 
pre 

‘ i oi  -Cor:s  t 
pitch 


OUT 

att:  constant 
att:  constant 

landmark  IP 
r.st : HSI 
aircraft  sound, 
icatior.  - W30 
"roll  out") 
ron  <v  stabilator 
sure 

ant  positive  G, 
roll  constant 


MENTAL  ACTION 


Sustains  level  turn 


Anticipates  roll 
out  on  reference 
heading 

lustair.s  level  turn 


Discerr.s  referenced 
roll  out  heading 


MOTOR  ACTION 


Coordinates  aileron 
& rudder  pressure, 
maintains  stabilator 
pressure 


QA.&  JZ. 


372- 


n c 

Q Me 

Q Mo 

1/0 

H . ■ 

V 

"a 

i-c 

°'c7 

"ja} 

• tst. 

4/ 

"So 

Maintains  required 
aileron  k stabilator 
oressure 


Q23*  3 


327.. 


a c 

V* 

□ Me 

M/Z 

(£) 

□ MO 

4-c 

C? 

/OO 

!/-?■ 

Maintains  re 
■ i leror.  - st 
pressure 

quirci 

abila 

A4j 

r 

O C 

1 7fi 
vM 

□ Me 

s': 

□ Mo 

7 

4-c 

A- 

& 5>r 

bO 

J-C6 

77 

C’ordir.  1.  . 

;•  rudder,  rc 
si  ■).  iltar  r 

ailen 
1 a y 6 s 

83 


r 


Established  on  downwind,  straight  and  level,  2,000  feet  AGL, 
situation  450  knots,  all  switches  set  and  confirmed  with  V.SG. 

Controlled 

TASK  no  C^-3g  task  PoP-’JP  Low  Angle  Eoir.b  Delivery/Rarge  a i p r p a c t F-4E 


TASK  r.Ati  Perform  Pop-Up  Ordnance  Delivery 


n AT F e~  ^ ’ 


EL. 

SEQ 


U. 


CONTINUES  ROIL  OUT 
V isual-Pitch  att : decreasing 
Bank  att:  rolling 
Aural-Normal  aircraft  sound, 
communication-WSO 
(heading  on  roll  out) 
Control-Increased  aileron 
& rudder  pressure, 
decreased  stabilator 
pressure 

Not  ion -Deer easing  positive  G, 
pitching  down,  rolling] 


CUES 


STOPS  ROLL 

Visual-Pitch  att:  decreasing 
Bank  att:  roll 

Ground  terrain 
■-■ural-Normal  aircraft  sound, 
communication  - ..'SO 
*( calls  time  countdown) 
Control-Constant  aileron  & 
rudder  pressure, 
decreased  stabilator 
pressure 

/.ot  ion -Decreasing  positive  G, 
pitching  down,  rolling 

l.iHES  LEVEL  PLIGHT  JN  s 


53  t; 


Bank  att:  level 

□ c 

7P 

C’V 

Ground  terrain 

Determines  need  to 

Aural-Normal  aircraft  sound. 

adjust  altitude  k 

‘communication  - WSO 

heading,  need  to 

4'C 

Control-Neutral  aileron  k 
rudder  pressure, 

increase  airspeed 

35 

decreased  stabilator 
pressure 

iotion-Normal  G,  pitch 
roll  stabilized 


CONTINUES  jli  hKPwRENCK  :iE«DIIi 

Visuul-i itch  att:  decreasing 
Bank  att:  level 

Ground  terrain 

Aural-Chg.  ir.  aircraft  sound, 
‘communication  - ..'30 
ICor.  tro  I-A i leren . rudder 

stabilator  pressure, 
throttle  adv.rce 


fiOtior.-Norma  1 0 , acceleration 


MENTAL  ACTION 


Determines  satis- 
faotory  roll  rate 


D c 

□ Me 

Q Mo 

7? 

CM 

vc 

/Z 

4-C 

CP 

$ 

45 

5-0-5 

Z-s 

Detern.ir.es  refer- 
ence heading  & wingi 
level  flight 
approaching 


RE. .DIN 


Jetcrrr.ires  proper 
altitude  & refer- 
ence heading,  teed 
for  trim 


MOTOR  ACTION 


c4:43 


maintains  coordinated 
aileron  L rudder  with 
relaxed  stabilator 
pressure  


i/ 


M 


C a Me  □ Mo 


vA 

c<v 

4-C 

S '0 


VP 
' 5P 

/0O 


A 

' w 


.Voves  aileron  i 
rudder,  relaxes 
stabilator  tressuj 


7QQ 


VC  (2 


/7S  /-£ 

Coordinates  .ileror, 
rudder  stabilator; 
moves  throttle  (to 


AB  rai 

ge ) 

<&4b  . 

/ 

057 

D c 

□ Me 

□ Mo 

v'ft 

cv 

VP 

A 

4-C 

CP 

A «r 
/ Os  fr 

SO  'OO 


i ntair.s  aileron, 
rudder  stabilator 
pres  re,  I ti 

(increased  control 
sensitivity  in  ; itch) 


84 


r 


Established  on  downwind,  straight  and  level,  2,000  feet  AGL, 

SITU  AT  ION  450  knots,  all  switches  set  and  confirmed  with  '."SO. 

Controlled 

TASK  MI-I  C^-3g  task  ?QP-^P  Lov/  Angle  Bomb  Delivery/Range  a i p r p a c t f~4E 


TASK  GOAL  Perform  ?op-Up  Ordnance  Delivery 


.DATE  ,>eP^  • 1 1 1 


EL. 

SEQ. 


Y. 


AA. 


53. 


CUES 


CONTINUES  ON  REFERENCE  HEADI 
V isual-Pitch  att:  level 
Bank  att:  level 

Ground  Terrain 
Fit.  Inst:  HSI 

Aural -Chg . in  aircraft  sound 
comjTiunication  - .VSO 
(calls  "ready") 
Cor.trol-Aileron  & stabilator 
pressure,  trim 
switch  function 
Motion-Normal  G,  buffeting 


PREFASES  FOR  POP-UP 
Visual-Pitch  att:  level 
Bank  att:  level 

Ground  terrain 
Pop-up  point 

Aural -Normal  aircraft  sound, 
communication  - '.VSO 
Control-Aileron  dc  stabilator 
pressure 

Votior.-Norm'.il  G,  buffeting 


. P-Ul  AT  ..BO’S  "PULL 

Visual -Pitc h att:  level 
3ank  att : level 

Ground  terrain 
Pop-Up  point 

Aural-Normal  aircraft  sound, 
communication  - .VSO 
(calls  "pull") 

Jontrol -Aileron  & stabilator 
""  pressure 

Notion-Normal  G,  buffeting 


MENTAL  ACTION 


:JG 

Sustains  level 
flight  & maintains 
reference  heading 

Discerns  communi- 
cation 


Anticipates  "pull" 
call  and  pop-up 

Sustains  level 
flight 


CONTINUES  POP-Ui 
V isual -Pitch  att:  ir.creus.ng 
att 


. ar.k 


level 


Flt.Tnst:G  meter,  ADI 
Aura  1-Chg . ir.  aircraft  sound 
- communication 
lor trol -Increased  stabilator 
pressure,  mic . 
switch  function 
,'otior-Positive  G onset, 
pitching  up 


ChLL 

Determines  need  to 
start  pop-up  pull 
u communicate 
(calls  "up"  to 
range  officer) 


Determines  satis- 
factory rate  of 
nose  movement  (G 
schedule,  2-3  G*s) 


MOTOR  ACTION 


<£& , 

r. 

m 

D c 

□ Me 

a mo 

vk 

oM 

'sn c 
(4 

A 

4-C 

sp 

/sc 

SO 

/oo 

yy 

Maintains  required 
aileron  & stabilator 
control 


» , 

Z 

**  ’ 

>.  «. 

a c 

□ Me 

a mo 

CM 

PP-Xj 

A 

4-c 

di  r • r 

CP 

W 

"40 

30 

7-o 

maintains  required 
aileron  & stabilator 
control 


O C 

□ Me 

□ Mo 

VP 

CM 

MC 

4-C 

~P 

4 

c +*» 

if 

4o 

30 

'77' 

Activates  mic.  button, 
communicates , 
moves  stabilator 


<440. 

44 

a c 

□ Me 

Q Mo 

VP 

CM 

MO 

4-C 

'"cP 

sr 

So 

so 

77 

Maintains  req;  ired 
stabilator  pressure 


s 


85 


Established  or.  downwind 
450  knots,  all  switches 


Controlled 

Pop-Up  Lev,  Angle  Bomb  Delivery/Range  AIBri>AtT 


TASK  NO 


TASK 


Perform  Pop-Up  ^rdnar.ce  Delivery 


TASK  GOAL 


DATE 


MOTOR  ACTION 


CUES 


MENTAL  ACTION 


STOPS  PULL  UP 

Visual-Pitch  att:  increasing 
Bank  att:  level 

Fit. Inst:  ADI 

Aural -C hr: . in  aircraft  sound 
Control -Constant  stabilator 
pressure 

.'oti or. -Increased  positive  A , 
pitching  up 


Determines  pro 
pitch  attitude 
achieved 


elaxes  stabilator 
ressure 


ESTABLISHES  I1-.VKI  CLIPS  20° 
isual-. itch  att:  constant 
(climb) 

Park  att:  level 
Target 

iUral-Ch/r . ij.  aircraft  sound 
Control-Aileron  E.  rudler 

pressure,  decreased 
stabilator  pressure 
.'.oti  on -Decreasing  positive  G 
pitch  stabilized 


Sustains  level 
climb 


Discerns  turret 


Maintains  required 
aileron  v stabilator 
control 


COKTiriL'S  LEVEL  CI.IU- 
Visual-Pitch  att:  constant 
(climb) 

Bank  att:  level 


Sustains  level 
c limb 


Target 

ral-Ch  ' . ir.  aircraft  sound 
or. trol-’.ileron  v stabilator 
pressure 

ctior.-K or  ma  1 G , pitch 
constar.t 


PAL : A.Au..  i ju  dbLj  .w..>  . J*.,  l 
V isual-Pitch  att:  constant 
( climb ) 

Bank  att:  level 
Target 

,iur~  1-Chg.  ir  aircraft  sound 
communication  - '.VSO 
(calls  "ready"  to  roll 
Cor  troi-Aileron  stabilator 
pressure 
Normal  G, pitch 
constant 


r.tici;  -L  s roll  c. 
>u  11  toward  target 


Maintains  required 
aileron  & stabilator 
: ressure 


ot  ion 


established  or.  downwind,  straight  :nd  level,  2,000  feet 
SITU  AT  ION  450  knots,  -..11  switches  set  and  confirmed  with  '.730. 

Controlled 

TASK  no.  CR-Qktack  Pot  -:Jp  Low  Angle  Bomb  Belivery/Rar.gc  aibtraft 


TASK  r.fiAi  Perform  Pop-Up  Ordnance  Delivery 


.DATE aJL 


0 

CUES 

B 

MENTAL  ACTION 

□ 

STARTS  ROLL  TOWARD  TARGET 

Visual-Pitch  att:  constant 
Bank  att:  level 

Target  Deterraires  need  to 

Aural-Chg.  in  aircraft  sound  roll  toward  the 

communication  - 7/30  target  and  call 

(calls  "roll")  ("in")  to  range 

Control-Aileron,  rudaer  & officer 

stabilator  pressure 
Motion-Normal  G, 

pitch  constant 


CONTINUES  ROLL  AND  STARTS  l-U! 

Visual-Pitch  att:  constant 
Bank  att:  rolling 

Target 

Aural -C hg . ir.  aircraft  sound, 
communication  - range 
officer  replys 
("cleared" ) 

Control-Increased  aileron, 

_ rudder  oc  stabilator 
pressure,  rr.ic. 
switch  fur.ction 
Lot  Lon-Positive  G onset, 
pitch  constant, 
rolling 

CONTINUES  ROLL  h P'JI.  TO d.-E.E 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

Target 

Aural -Grig . ir  .ire raft  sound 
Ion trol-Ir.cr eased  aileron, 
rudder  A stabil  tor 
pressure 

I.lotion-Incre  sed  positive  ;, 
pitching  down, 
rolling 


T.V.VAiO  TARGET 


Determines  need  to 
continue  roll  A 
begin  pull  toward 
target 


Determines  satis- 
factory roll  rate 
a:  rite;,  movement 
(to  keep  from  beir 
too  high  _t  the 
apex  MAP  Q.,ininum 
roach  Par im- 
etersj  ) 


m .1  STOiS  ROLL  AND  COM  II.  i -.3  TJ1 ' 

Visual -Pitch  att:  decreasing 
Bank  att:  rolling 

Target  Deter:. .ines  proper 

Range  landmarks  (LAP)  bank  attitude 
Aural-C hr . ir.  lire raft  sound,  -ichiev  d •<  proper 
comrr.unicatioi  - V.SO  pitch  movement 
(calls  "Pull"  - dowr. 
to  target) 

Co:  trel-Cor.rt  .r.t  rileron, 

rudder  x stabilator 
pressure 

Koticr. -Const  int  positive  j. 


0^5  iar  cZSq 

□ c Q Me-  Qmo 

4 -c  ' cf'fcX 

45  J-J-S  /s 

Activates  rr.ic  . switch 
communicates , 
coordinates  aileron 
a:  rudder,  increased 


stabilator 

pressu: 

cS.'4C... 

4.4 

Z&Q 

D c 

Va 

C‘  M 

□ Me 

Mr 

Q Mo 

/z 

4-C 

7p 

p? 

* 

6?0 

4 JO 

i/C 

Coordinates 

ailer 

u-  rudd 

er,  r 

;ovcs 

stnbil 

a tor 

<S4a  rf 

^7? 

□ c 

□ Me 

Q Mo 

V* 

MC 

42. 

c M 

4-C 

CP 

/ 

w. 

: I t j V I j , 

pitching  down,  rolling 


gO  / Oo  /-JZ. 

Laintains  cor. star  t 
aileror , rudder  ■ 
stabi  lator  ; re  ■ urc 

D C □ Me-  Q Wo 

it  "a 

4-c  ci>  , £ 

. ot  _ 

bO  /OLO  1/-2 


i.’.ove3  ileron  & rud 
ir.  lintains  constant 
at  si  : 1 . ' or  : ressure 


SITUATION 


Established  on  downwind,  straight  and  level,  2,000  feet  AGL, 
450  knots,  all  switches  set  and  confirmed  with  WSO, 

Controlled 

TASK  Kin  CR-3g  task  pQP~^P  how  Angle  Bomb  Delivery/Range  AIBrBAPT  F-4E 


TASK  fin  a i Perform  Pop-Up  Ordnance  Delivery 


.DATE  Sept.,  19 / l 


EL. 

SEQ. 

HI  CUES 

Q MENTAL  ACTION 

MOTOR 

ACTIOI 

KK. 

ESTABLISHED  AT  APEX  OF  CLIMB 
Visual-Pitch  att:  constant 

( inverted) 
Bank  att:  constant 

(INVERTED)  ON  MAP 

q&to  t 

a c 

PA 

CM 

a Me 

Ml  ' 

Q Mo 

P 

Target 

Determines  satis- 

O.  S ...-OC 

' 

Range  landmarks 
Aural-Chg.  in  aircraft  sound 

factory  MAP  & need 
, to  continue 

4-C 

CP 

communication  - WSO 
countdown  to  pickle) 

delivery 

So 

so 

/-/ 

Control-Increased  aileron 
& rudder  pressure, 
constant  stabilator 
pressure 

Motion -Const ant  positive  G 

STARTS  ROIL  OUT  AND  DIVE 

Visual-Pitch  att:  decreasing 
Bank  att:  constant 

Target/ canopy 

Aural-C hg.  in  aircraft  sound, 
^communication  - WSO 

Control-Increased  stabilator 
pressure 

Motion-Constant  positive  G 


Determines  need  to 
roll  out  to  final 
with  satisfactory 
dive  angle 


CONTINUES  ROLL  OUT  AND  DIVE 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

Target/canopy  Determines  satis- 

Aura 1-Chg . in  aircraft  sound,  factory  roll  rate 


^communication  - WSO 
Cor,  trol -Increased  aileron 
& rudder  pressure, 
decreased  stabilator 
pressure 

Mot ior -Decreasing  positive  G, 
pitching  dowi , 
rolling 

' STOPS  ROLI  AND  MAINTAINS  MV 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

Tar,  et/canopy 

Rur*  1-ChK.  in  aircraft  sound, 
Communication  - WSO 
Control-Constant  aileron 

~ & rudder  jressure, 
stabilator  pressure 
Motion-Decreasing  positive  G, 
pitching  down,  rollin 


dive  angle 


Increases  stabilator 
pressure 

iri-  O&O 

O c D Me  Qmo 


CM 

/etc 

/e- 

4c 

CP 

1 

3b 

/7? 

7-s 

Coordinates  aileron 
5-  rudder  movement, 
relaxes  stabilator 
pressure 

D C Q Me  Q Mo 

oA  tJ/l 


6 6 //O  J/-£ 

Maintains  required 
aileron  & rudder 
pressure,  maintains 
stabilator  pressure 


Determines  wir.gs 
level  dive  angle 
approaching 


. 

/JtJ 

a c 

PA 

cM 

□ Me 

MO 

Q Mo 

A 

PC 

a>p 

£ 

£6 

' //O 

88 


Moves  lileron  & 
rudder,  maintains 
stabilator  pressure 


CUES 


E 

SEQ. 


Established  on  downwind,  straight  and  level,  2,000  feet  AGL, 
SITUATION  450  knots,  all  switches  set  and  confirmed  with  WSO. 

Controlled 

TASK  NO  CR-3g  rt<K  Pop-Up  Low  Angle  Bomb  Delivery/Range  aipopaft  F-4E 


TASK  nnAi  Perform  Pop-Up  Ordnance  Delivery 


n at  f Sept. , 1977 


ESTABLISHES  FINAL  APPROACH 
Visual-Pitch  att:  descent 

(constant) 

Bank  att:  level 

Target/canopy  Determines  proper 

Sight  dive  angle  &■  need 

Fit. Inst:  cross-check  to  reduce  power, 
Aural-Chg . in  aircraft  sound,  adjusts  trim 
communication  - WSO 
[*J( calls  air  speed  & 
dive  angle) 

Control-Neutral  aileron  & 
rudder,  constant 
stabilator  pressure 
Motion-Normal  G,  pitch  & 
roll  stabilized 

PPT  PREPARES  FINAI  APPROACH  AND  ?ULL  UP 
Visual-Pitch  att:  descent 

(constant) 

Bark  att:  level  Anticipates 

Target/sight  delivery  & pull  up 

Aural -Chg.  in  aircraft  sound 

[^Communication  - WSO  Sustains  level  dive 

Control-Constant  stabilator 
pressure,  throttle 
reduced,  trim  switch 
function 
Motion-Normal  G 

QqT  STARTS  FI  PAL  APPROACH  TO  TAR  jET~ 

Visual-Pitch  att:  constant 

"Bank  att:  level  Determines  need  to 

Target/pi pper  refine  sight/targel 

AuraL=Chg.  in  aircraft  sound  relationship 
Liiommunication  - WSO 
Control -Aileron  & stabilator 
pressure 
Motion-Normal  G 


RR.  CONTINUES  FINAL  APPROACH 
Visual-Pitch  att:  constant 

Bank  att:  le\el  Determines  proper 

Target/pipper  airspeed,  dive 

AuraL=Normal  aircraft  gound,  angle  &■  sight 

Licommunication  - WSO  picture  approaching 

Control -Increased  aileron, 
rudder  & stabilator 
pressure 
Motion-Normal  G 


,RRo 

O c 

i7/t 

CM 

□ Me 

MC 

Q Mo 

"a 

4C 

CP 

% 

L 

5 0 

/oo 

Moves  throttle, 
adjusts  trim  & 
maintains  stabilator 
pressure 


& 


0 c 

O Me 

0 Mo 

PA 

A 

c 

. LQ 

r 

3-C 

CP 

>- 

sc 

4o 

~Ho 

7-2 

Maintains  required 
aileron  & stabilator 
control 

D C Q Me  Q Mo 


3P  70  /v- 

Maintains  aileron, 
rudder  & stabilator 
pressure 


Cgj&Z) 

p3 

D c 

□ Me 

□ Mo 

/A 

c 

/ 

34 

” ' CP 

A sc 

A,  & 

l 

3S 

7o 

7-p 

Moves  throttle; 
adjusts  aileron, 
rudder  & stabilator 
pressure 


SITUATION 


Established  on  downwind,  straight  and  level,  2,000  feet  AGL 
450  knots,  all  switches  set  and  confirmed  with  WSO.  


Controlled 


Pop-Up  Low  Angle  Bomb  Deliver.y/Range 


Perform  Pop-Up  Ordnance  Deliver 


TASK  GOAL 


RELEASES  ORDNANCE 
Visual-Pitch  att:  constant 
~ Bank  att:  level 

Target/ pipper 

Aural-Chg.  in  aircraft  sound, 
communication  - WSO 
(calls  "pickle") 
Control-Aileron,  rudder  & 

stabilator  pressure, 
throttle  reduction 
Motion-Normal  G 


Determines  proper 
sight  picture  & 
need  to  activate 
bomb  release 
button 


Activates  pickle  button 
maintains  required 
aileron,  rudder  & 
stabilator  control 


STARTS  OFF  TARGET  FULL  UP 
Visual-Pitch  att:  constant 
Bank  att:  level 

Target 

Aural-Normal  aircraft  sound 
communication  - V/ SO 
(calls  "pull") 
Control-Aileron,  rudder  £c 

stabilator  pressure 
pickle  button 
function 
Motion-Normal  G 


Determines  need  to 
initiate  smooth 4G 
pull 


Moves  stabilator 


Determines  satis 
factory  pitch 
movement  rate  & 
need  for  power 


Range  landmarks 
Leading  aircraft 
ureJL-C ;.g.  in  aircraft  sound 
or.trol -Increased  stabilator 
Treasure 

lotion-,  ositive  G onset, 
pitching  up 


Maintains  stabilator 
pressure  & moves 
throttle 


STOPS  PULL  UP  TO  CLIMBIN' 
Visual-Pi tch  att:  increa 
Bank  att:  level 


Range  landmarks 
Leading  aircraft 
ural-Chg.  in  aircraft  sound 
or, trol -Constant  stabilator 
pressure,  throttle 
advance 

ot ior -Increased  positive  G, 
pitching  up 


Determines  proper 
pitch  attitude 
achieved 


□ C 

□ Me 

Q Mo 

z'fi 

CM 

A U‘ 

"iz 

40 

7? 

• 

~4o~ 

□ c 

□ Me 

□ Mo 

Vft 

c 

MO 

3-c 

Cf 

”■40 

■40 

?? 

90 


f 


Established  on  downwind,  straight  and  level,  2,000#feet  AGL, 
SITUATION  450  knots,  all  switches  set  and  confirmed  with  WSOl 

Controlled 

TASK  no  CR~3g  task  Pop-Up  Low  Angle  Bomb  Delivery/Range  aipcpaet  F-4S 


TASK  r.nti  Perform  Pop-Up  Ordnance  Delivery 


.DATE. 


Sept.,  1977 


EL. 

SEQ 


WW 


XX 


YY. 


zz 


CUES 


PREPARES  TO  TRANSITION  T'0  CLfMEING  TURN 
Visual-Pitch  att:  climb 

(constant ) 

Bank  att:  level 


Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Decreased  stabilator 
pressure 

Mot  ion -Deer easing  positive  G,| 
pitching  up 


STARTS  ROLL  IN  TO  CLIMBING  T(JRN 
Visual-Pitch  att:  constant 
Bank  att 


level 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound 
Control -Aileron  & stabilator 
pressure 

Motion-Constant  positive  G, 
pitch  stabilized 


CONTINUES  ROLL  TO  CLIMBING  TjJRN 
Visual-Pitch  att:  constant 
Bank  att: 


rolling 

Range  landmarks 
Leading  aircraft 
Aural -Normal  aircraft  sound 
Control -Increased  aileron 
” & rudder  pressure, 
constant  stabilator 
pressure 

Motion -Const ant  positive  G, 
pitch  constant, 
rolling 

STOPS  ROLL  IN  CLIMBING  TURN 
Visual-Pitch  att:  constant 
Pank 


att:  rolling 

landmarks 

Alt, 


Range 
Fit. Inst:  Alt,  A/S 
Aural -Normal  aircraft  sound 
Cor.trol-^onstar.t  aileron  k 
rudder  pressure, 
increased  stabilator 
pressure 

Motion-Pitch  const  r. t, 
rolling 


MENTAL  ACTION 


Anticipates  climb- 
ing turn 

Sustains  level 
climb 


Determines  desired 
pitch  attitude  & 
position  to  begin 
turn 


Determines  desired 
pitch  attitude  & 
satisfactory  roll 
rate/turn  for 
proper  spacing 


Q c □ me 

Q mo 

Determines  proper 

A 

pitch  attitude  & 

3Y  . & . 

'U<  ' 

band  angle  achieved] 

So  ?&> 

/s 

Coordinates 

ailer 

U rudder  mov 

ere  r.t 

MOTOR  ACTION 


7^3,. 

y/ys 

m 

D c 

O Me 

Q Mo 

sc 

M&. 

J£l.  ■ 
oy 

A 

3-e 

' A 

St 

3Y 

7 0 

Maintains  required 
aileron  & stabilator 
control 


M 

77 f 

n c 

M 

□ Me 

MO 

n mo 

3-c 

"0? 

\AY  ^ 

So 

J.SO 

Vs 

Coordinates  aileron 
& rudder  movement, 
maintains  stabilator 
pressure 


YY 


D c 

1 7c 

M 

□ Me 

MC 

□ mo 

/A 

3-C 

' 'ey 

"/a’7 

SO 

V's 

Maintains  coordinated 
aileron  St  rudder 
pressure,  increased 
stabilator  pressure 


IS 


maint  - ir.r 
pressure 


91 


Established  or.  dowr.wir.d,  straight  and  level,  2,0.0  feet  AGL, 
situation  450  knots,  all  sv/itches  set  and  confirmed  with  .'.'SO. 

Controlled 

TASK  NO.Cftr3fi.TASK  ?°P-C?  Low  Angle  lomb  jelivery/Rar.ge  airtpapt  E-4E 
TASK  r.nn\  Perform  Pop-Up  Ordnance  Delivery n atc  Sept . , 1977 


AAA.  ESTABLISHES  CLIMBING  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Range  landmarks 
Leading  aircraft 
Aural -Norm.;  1 aircraft  sound 
Control-Neutral  aileron  k 
rudder  pressure, 
constant  stabile. tor 
pressure 

Motion -Const ant  positive  3, 
pitch  constant, 
roll  stabilized 


MENTAL  ACTION 


Determines  need 
for  trim 


MOTOR  ACTION 


Afifi 

•A 

U c 

Jj  Me 

Q Mo 

fA0 

7 

3-C 

> 

,/S>£ 

40 

So 

7-4 

Adjusts  trim  & 
relaxes  stabilstor 
pressure 


Low  angle  strafe  maneuver  diagram 


AD-A061  387 


DESIGN  PLUS  ST  LOUIS  MO  F/G  5/9 

DEVELOPMENT  AND  APPLICATION  OF  A TASK  TAXONOMY  FOR  TACTICAL  FLY— ETC  (U) 
SEP  78  R P MEYER » J I LEVESON.  G L PAPE  F33615-77-C-0020 


AFHRL-TR-78-42(I) 


UNCLASSIFIED 


2 0^3 

*2061387 


Established  on  downwind,  straight  and  level,  3,500  feet  AGL, 
350  knots,  weapons  select  switches  set  and  confirmed  with  '.VSO 
SITU  AT  ION  second  aircraft,  first  pass,  r.ew  event,  cross-wind  condition. 


TASK  no  CR-4g  u<k  Lew  Angle  Strafe/Controlled  Range  aibthaet  F-4B 


TASK  r.nm  To  fire  on  prescribed  ground  target 


n at F wept.,  19 


m 


MENTAL  ACTION 


IB  LI SHED  OK  DOV.'KV.’IKD  TO  TARGET 
jal-Pitch  att:  level 

Bank  att:  level  . 


MOTOR  ACTION 


U c O Mb 


Determines  proper 
Target  spacing  with  proper 

Range  landmarks  A/3  & Alt. 

Leading  aircraft  approaching 

Pit. Inst:  Alt,  A/S 

jl-IIormal  aircraft  sound  Sustains  level 
tro  1-Aileron  c.  stabilator  flight 
pressure 
Lon-Normal  G 


B.  CONTINUES  DOV.'N'.VIirD 

V isual-Pitch  att:  level 
Bank  att:  level 


9o  /-* 


Lair.tains  required 
aileron  & stabilat 
control 


Target 

Range  landmarks 
Leading  aircraft 
Pit. Irst:  Alt,  A/S 
Eng. Inst:  check  fuel 
Aural-Normal  aircraft  sound 
Control -Aileron  & stabilator 
pressure 
Notion-Normal  G 


Determines  base 
roll  in  position  & 
need  to  stabilize 
airspeed 


| Ms  Q Mo 


c?  7*1 


PREPARES  FOK  TURN  TO  EASE 

Visual-Pitch  att:  level 
~ Park  att : le’1  3l 


Target  Anticipates  roll 

Range  landmarks  ir.  to  b se  leg 

Leading  aircraft 

Aural-Norm  1 aircraft  sound  Sustnirs  level 
Control-Constant  stabilator  fli  ;ht 
pressure,  throttle 
decrease 
Lotion-Normal  G 


STARTS  ROLL  IN  TO  BASE 

V isual-Pitch  att:  level 
Park  att:  level 

Target  Determines  positior 

Rar.  -e  landmarks  to  roll  ir.  to  base 

Leading  aircrait  & maintain  proper 

Aural -Nor;  al  aircraft  sound  spacing 
Control-Aileron  & stabilator 
pressure 
Lotion-Normal  G 


Established  on  downwind,  straight  and  level,  3,500  feet  AGL, 
350  knots,  weapons  select  switches  set  and  confirmed  with  './SO, 
situation  second  aircraft,  first  pass,  new  evert,  cross-wind  condition. 

TASK  Mn  CR~4g  tacit  Low  nr.gle  Strafe/Controlled  Range  AiprPAtT  F-4S 


TASK  GOA 


L To  fire  or.  prescribed  ground  target 


MENTAL  ACTION 


Sept.,  1377 


MOTOR  ACTION 


CONTINUES  ROLL  IK 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Increased  aileron, 
rudder  & stabilator 
pressure 

Notion-Positive  G onset, 

pitching  up,  rolling 


STOPS  ROIL  IK 

Visual-Pitch  att:  increasing 
Bank  att:  roll 

Target 

Range  landmarks 
Leading  aircraft 
Aural -Chg.  in  aircraft  sound, 
communication  - (lead 
aircraft  cleared  by 
range  officer) 
Control-Constant  aileron  k 
~ rudder  pressure, 
increased  stabilator 
pressure,  throttle 
advar  ce 

lie t ion -Increasing  positive  G, 
pitching  up,  rolling 


ESTABLISHES  TURN  TO  BASE 

Visu- l-iitch  att:  constant 
Bank  att:  constant 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Oortrol-lieutral  aileron  a 
rudder,  constant 
stabilator  pressure 
Notion-Constant  positive  G, 
pitch  & roll 
stabilized 


Determines 

satis- 

factory  roll  rate 

i:  reed  for 

power 

Determines 

proper 

bank  attitude 

achieved 

Coordinates  aileron 
L rudder  pressure, 
maintains  stabilator 
rressure 


Determines  need  to 
communicate 
(position  A fuel) 
to  range  officer 

Sustains  level  turn 


n ci 

IBS.?... 

B Mo 

, 

<£. 

> 

3-C  1 

c/? 

/&Cm 

40 

fa 

Activates  mic.  button, 
communicates, 
maintains  required 
aileron,  stabilator 
d rudder  control 


95 


i 


Established  on  downwind,  straight  and  level,  3,500  feet  AGI, 
350  knots,  weapons  select  switches  set  and  confirmed  with  V/ SO 
SITUATION  second  aircraft,  first  pass,  new  event,  cross-wind  condition. 

TASK  NO  CR~4gTA^k  Low  Angle  Strafe/Controlled  Range  aipwpakt  F~42 


TASK  GOAL  To  fire  or-  prescribed  ground  target 


PREPARES  FOR  ROLL  OUT 

V isual-Pitch  att:  constant 
Bank  att:  constant 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound, 
communication 

Control -Aileron  & stabilator 
pressure,  mic. 
button  function 
Notion -Constant  positive  G, 
pitch  & roll  constant 

STARTS  ROLL  OUT 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Aileron  A stabilator 
pressure 

Lot ior, -Constant  positive  G, 
pitch  A roll  constant 

CONTINUES  ROLL  OUT 
Visual-Pitch  att:  decreasing 
Bar k att : roll 

Target 

Range  landmarks 
Leading  aircraft 
Aura  1- Normal  aircraft  sound 
" on trol-Ir. creased  aileron, 
rudder  v stabilator 
pressure 

Motion-Decreasing  positive  G, 
pitchir.  - down,  rolling 

STOPS  NOLI. 

Visual-:  itch  att:  dec r>  si:  g 
r.k  att:  roll 

Target 

R r.  *e  landmarks 
Leading  aircraft 
Aural-Ch  . ir  aircraft  sound, 

Co:  trp  1 -Const  tr.t  ilcror. 

rudder  pressure  with 
decreased  stabil’  tor 
p ressur^ , t rott le 
reduction 

Mot  Ion-Dec reas in  - : s tive 

Ditchi:  . ow: . r Llinn 


MENTAL  ACTION 


Anticipates  roll 
out  to  base 

Sustains  level  turn 


DATE  e.:tV  1 


MOTOR  ACTION 


□ C Q Me  □ Mo 

vh  S*  Y” 
fffi,  (p  . * 

^ , w 

6,0  /£■  0 /gZ 


Maintains  required 
aileron  A:  stabil-  tor 
control 


Determines  position 
to  roll  out  to  base 
for  spacing  and 
distance  from 
target 


Determines  satis- 
factory roll  rate  ■ 
need  to  reduce 
power 


D c 

B Me 

□ Mo 

</c 

H 

MC 

£ 

3-C 

CM 

ifO 

ezso 

V-£ 

Coord 

ir.ates 

aileron 

A:  rudder,  r 

elaxes 

stabilator 

rressure 

J7-? 

n c 

□ Me 

□ Mo 

CM 

MC 

3-C 

CM 

WMn 

9-CS 

/-£ 

Determines  wings 
level  approaching 


Mair.tairs  coordinated 
.ileror.  rudder  with 
stabilator  movement, 
adjusts  throttle 

.*■.  /•? 

be  B Me  Q Mo 

MM  Jj$ 


*.  vos  ail eroi  rudder 

relaxes  stabilator 
v re sr u re 


Established  or.  downwind,  straight  and  level,  3,500  feet  AGL, 

350  knots,  weapons  select  switches  set  and  confirmed  with  WSO, 
SITUATION  second  aircraft,  first  pass,  new  event,  cross-wind  condition. 

TASK  mo  CR~4g  TA<.„  Low  Angle  Strafe/Controlled  Range  a i p n p a c t P-43 

TASK  nn>i  To  fire  or~  Prescribed  ground  target nATI-  Sept.,  1977 


MENTAL  ACTION  H MOTOR  ACTION 


0 

CUES 

B 

MENTAL  ACTION 

0 

ESTABLISHES  LEVEL  FLIGHT  OK  BASE 

V isual-Pitch  att:  level 
Bank  att:  level 

Target  Determines  level 

Range  landmarks  flight  & need  to 

Fit. Inst:  cross-check  adjust  altitude  & 
Aural-Normal  aircraft  sound  airspeed 
Control-Neutral  aileron  & 
rudder  pressure, 
decreased  stabilator 
pressure 

Lotion-Normal  G,  pitch  & 
roll  stabilized 

CONTINUES  BASS  LEG 
Visual-Pitch  att:  decreasing 
Bank  att:  level 


Target 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  A/S,  Alt. 
Aural-Chg.  in  aircraft  sound 
Control-Increased  stabilator 
” pressure,  throttle 
reduction 
Lotion-Normal  G, 

pitching  down 


CONTINUES  OK  BASE 

Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  A/S,  Alt. 
Aural-Normal  aircraft  sound 
Control -Decreased  stabilator 
pressure 
Motion-Norms  1 G , 

pitch  stabilized 

CONTINUES  ON  EASE 
Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Cor. tro  1-Neutral  aileron, 

rudder  & stabilator 
pressure,  trim 
switch  function 
Motion-Normal  G 


D c 

□ Me 

□ Mo 

VC 

P 

PC 

P 

3-C 

s p 

/r" 

7fo 

y 

/-V- 

Decreases  stabilator 
pressure  and 

adjusts  throttle 


Determines  proper 
alt.,  airspeed  & 
spacing  approaching 


n c 

□ Me 

Q Mo 

vA 

Opt 

PC 

y 

44 

~cr  j 

St 

ss 

y 

ecreases  stabilator 
ressure 


Determines  proper 
airspeed,  altitude 
& track;  need  for 
trim 


Determines  final 
roll  in  position 
approaching  k need 
to  communicate 
(position-in)  to 
range  officer 

Sustains  level 


□ C Q Me  j □ Mo 

A I/iLZl 
'hS°L  M.„. 

4S  i 90  ' ^ 


djusts  trim,  relaxe 
tabilator  pressure 


Q C □ Mo  U Mo 

7c  y 

W,a-5=.»;! 

J.-C  /^cc„ 

50  bO  V'* 


ctivates  nic . button 
or.n.unicates , 
ir.  tains  required 
ileron  &■  stabilator 
or.trol 


Established  on  downwind,  straight  and  level,  3,500  feet  AGL, 
350  knots,  weapons  select  switches  set  and  confirmed  v/ith  W SO, 
SITU AT  ION  second  aircraft,  first  pass,  rew  event,  cross-wind  condition. 

TASK  Kin  CR-4g  Ta<^  1ow  f^gle  Strafe/Controlled  Range  AiprpAci  F~4S 

TASK  r.rui  To  flre  on  prescribed  ground  target nATC  Sept.,  1977 


EL. 

SEQ 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


Q. 


R. 


S. 


PREPARES  FOR  TURN  TO  FINAL 
Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Aural -Normal  aircraft  sound, 
communication  - 
aircraft  cleared  in 
hot  by  range  officer 
Cor.trol-Aileron  & stabilator 
pressure,  mic. 
button  function 
Notion-Normal  G 


Anticipates  roll  inj 
&.  dive 

Sustains  level 
flight 


D c | 

B Me 

□ Mo 

v A 
c 

"Xfg"' 
(&)  . 

/c 

OIC  Sion  MOt 

c? 

'■M 

w 

40 

Decreases  stabilator 
pressure 


STARTS  ROLL  III  TO  FINAL  TURN 
Visual-Pitch  att:  level 
- Bank  att:  level 

Target 

Range  landmarks 
Rural -Normal  aircraft  sound 


--£je 


fj.70 


Cor.trol-Aileron  & stabilator 
pressure 
Notion-Normal  G 


D c 

Q Me 

B Mo 

position 
to  final 

MO 

power 

J--C 

C'S 

'W'Vitr 

5o  \ 

/So 

/-S 

Coordinates  aileron 
& rudder  movement, 
maintains  stabilator 
pressure,  moves 
throttle  (to  full  mil, 


CONTINUES  ROLL  III  AND  DIVE 
V isual-Pitch  att:  level 
Bank  att:  roll 

Target 

Rural-Chg . in  aircraft  sound 
Cor trol -Increased  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure,  throttle 
advance 

Notion-Positive  G onset, 
rolling 


Determines  satis- 
factory roll  rate  & 
need  to  establish 
dive 


<e_  ■ 

0 c 

B Me 

MC 

CM 

4-C 

CS 

SO 

sso 

Q Mo 


V.ti afrw..- 

/'S 


Maintains  coordinated 
aileron  & rudder 
pressure,  moves 
stabilator 


STOPS  ROLL  IN  DIVE 
Visual-Pitch  att:  decreasing 
” Bank  att : roll 

Target 

Aura I-Chg . in  aircraft  sound 
Control-Constant  aileron  & 

- rudder  pressure, 
increased  stabilator 
pressure 

Notion-Positive  G,  pitching 
down,  rolling 


sto 


Determines  proper 
roll  & dive  angle 
achieved 


a c 

B Me 

B Mo 

/A 

CM 

MO 

_ 

1 6 < 

M/b- 

so 

SSO 

/s' 

Coordinates 
I k rudder,  r, 
stabilator 


aileron 

aintains 

pressure 


98 


SITUATION 


Established  on  downwind,  straight  and  level,  3>500  feet  AGL, 
350  knots,  weapons  select  switches  set  and  confirmed  with  WSO, 
second  aircraft,  first  pass,  new  event,  cross-wind  confition. 


TASK  NO  TASK  Low  AnSle  Strafe/Controlled  Range 


TASK  GOA 


t To  fire  on  prescribed  ground  target 


MENTAL  ACTION 


ESTABLISHES  DIVING  TURN 
Visual-Pitch  att:  descent 

(constant) 
Bank  att:  constant 


Target 

Aural-Chg.  in  aircraft  sound  Sustains  descending 

Control-Neutral  aileron  & turn 
rudder  pressure, 
constant  stabilator 
pressure 

Motion-Constant  positive  G, 
pitch  & roll 
stabilized 


U.  PREPARES  FOR  ROLL  OUT  TO  FIN.lI 
Visual-Pitch  att:  constant 
— Bank  att:  constant 


Target 


Anticipates  roll 
out  ec  final  dive 


Aural-Chg.  in  aircraft  sound  „...  . . 
Control-Aileron  & stabilator  ^stains  descending 


pressure 

Motion-Constant  positive  G, 
constant  pitch  & roll 


W.  CONTINUES  ROLL  OUT,  MAINTAINS  DIVE 
Visual-Pitch  att:  constant 

Bank  att:  rolling  Deter 

Target  roll 

Sight  satis 

Aural-Chg.  in  aircraft  sound  angle 

Control -Increased  aileron  & 

— rudder,  constant 
stabilator  pressure 
Motion-Decreasing  positive  G, 
pitch  constant, 
rolling 


Determines  proper 
roll  out  rate  with 
satisfactory  dive 


. AIRCRAFT- 


DATE  Sept . , 197 i 


MOTOR  ACTION 


D c 

rmo 

Q Me 

Q Mo 

w 

CM 

«'o  *ictm  I 

jr 

7 

40 

'sp 



• • '10'*.' 

/*' 

/*.  - 

40 

OUl»Ul  BOII 

Maintains  required 
aileron  & stabilator 
pressure 


D c 

□ Me 

□ Mo 

if  A 

.. 

Jj 

CA-J 

jrj 

cl 

/St 

4s-  \ 

Vo 

77 

Maintains  required 
aileron  & stabilator 
control 


STARTS  ROLL  OUT,  MAINTAINS  D:  VE 
Visual-Pitch  att:  constant 

Bank  att:  constant  _ , . ... 

Determines  position 

Target  to  roll  out  to 

Sight  final  with  satis- 

Aural-Chg . in  aircraft  sound  factory  dive  angle 
Cor.tro  1-Aileron  & stabilator 
pressure 

Motion-Positive  G,  constant 
pitch  & roll 


vK, 


a c 

Q Me 

□ Mo 

Vi 

c/O 

HC 

1-c 

‘"77 

'"WT 

SO 

aso 

/-c 

Coordinates  aileron 
& rudder  movement, 
maintains  stabilator 
pressure 


DC  □ Me 


£*  £ 

3?  rggs 

Vs  *Z7S  /s- 


Maintains  coordinated 
aileron  & rudder, 
relaxes  stabilator 
pressure 


99 


Established  on  downwind,  straight  and  level,  3,500  feet  AGL, 
350  knots,  weapons  select  switches  set  and  confirmed  with  W30, 
SITUATION  second  aircraft,  first  pass,  new  evert,  cross-wind  condition. 


TASK  un  CR-4g  ta**  Low  Angle  Strafe/Controlled  Range 


. AIRCRAFT. 


TASK  GOA 


L To  fire  or,  prescribed  ground  target 


Sept.,  1977 


0 

CUES 

B 

MENTAL  ACTION 

□ 

MOTOR  ACTION 


X.  STOPS  ROLL,  MAINTAINS  DIVE 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

Target  Determines  wings 

Sight  level  k dive  angle 

Aural-Chg.  in  aircraft  sound  approaching 
Control-Constant  aileron  & 
rudder  pressure, 
decreased  stabilator 
pressure 

Motion-Decreasing  positive  G, 
pitching  down, 

rolling _ _ 

ESTABLISHES  FINAL  APPROACH 

Visual-Pitch  att:  descent 

( constant ) 

Bank  att:  itevel 


Target 

Sight 

Fit. Inst:  ADI, A/S, Alt 
Aural-Chg.  in  aircraft  sound 
communication  - lead 
off  target 

Control-Neutral  aileron  & 
rudder,  constant 
stabilator  pressure 
Motion-Normal  G,  pitch  & 
roll  stabilized 


Z.  PREPARES  PINAL  APPROACH  AND 
Visual-Pitch  att:  constant 
~ Bank  att : level 

Target 

Sight 

Aural-Chg.  in  aircraft  sound 
communication  - WSO 
*(calls  airspeed  & alt) 
Control-Constant  stabilator, 
trim  switch  function 
Motion-Normal  G 

AA.  STARTS  FINAL  APPROACH  TO  TAR 
Visual-Pitch  att:  constant 
Bank  att:  level 

Target/pipper 

Aural-Chg.  in  aircraft  sound, 
''communication  - V/SO 
Control-Aileron,  rudder  & 

stabilator  pressure 
Motion-Normal  G 


Determines  proper 
dive  angle  k alt., 
need  to  adjust  trir 


Determines  refine 
sight/target 
picture  (brings 
pipper  up  to  aim 
point  & adjusts  fc 
cross-wind) 


44  cr 
^ / /£> 

Moves  aileron  & 
rudder,  maintains 
stabilator  pressure 


ULL  UP 


Anticipates 
delivery  & pull  up 

Sustains  level  dive 


D c 

i/fl 

4'C 

Q Me  Q Mo 

, C*U*. 

"7?  W 

40 

<30  Kz 

Maintains  required 
aileron,  rudder  k 
stabilator  pressure 


D c 

□ Me 

•f5  HotlM  ' 

/SO 

7% 

— 

Adjusts  aileron, 
rudder  & stabilator 
pressure 


100 


Established  on  downwind,  straight  and  level,  3,500  feet  AGL, 
350  knots,  weapons  select  switches  set  and  confirmed  with  'A'SO, 
SITUATION  second  aircraft,  first  pass,  new  event,  cross-wind  condition. 


TASK  Kin  CR-4g  tack  Low  Angle  Strafe/Controlled  Range 
TASK  Rfiti  To  fire  or.  prescribed  ground  target 


. AIRCRAFT  JllifL 


-DATE. 


3eot . 


1977 


EL. 

SEQ 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


BB 


CONTINUES  FINAL  APPROACH 
Visual-Pitch  att:  decreasing 
- Bank  att : level 

Target/pipper 
Range  landmark  ( tower )| 
Aural-Normal  aircraft  sound, 
♦communication 
Control-Increased  aileron, 
rudder  & stabilator 
pressure 
Motion-Normal  G, 

pitching  down 


Determines  satis- 
factory airspeed  & 
sight  picture, 
firing  position 
approaching,  & need] 
to  reduce  power  (to| 
stabilize  sight  in 
F-4E) 


337 


ua 

mm 

WmSa 

4-C 

CP 



/ X 

46' 

• o noil 

w 

77 

Moves  throttle  & 
adjusts  stabilator 
pressure 


CC. 


DD, 


EE. 


STARTS  FIRING 

Visual-Pitch  att:  constant 
Bank  att:  level 

Target/ pipper 
Foul  line 
Range  landmark  ( tower )| 
Aural-C hg.  in  aircraft  sound 
♦communication 

Control-Increased  stabilator 
pressure,  throttle 
reduction 
Motion-Normal  G 


313 


Determines  position] 
to  begin  firing 

Sustains  dive 


D c 

Q Me 

a mo 

A 

C 

C P"!  ■ 

3-C 

onV'".  *o( 

cP 

J 

A' 

£70 

/ OO 

7?- 

Activates  trigger; 
maintains  required 
aileron,  stabilator 
k rudder  control 


CONTINUES  FIRING 


Visual-Pitch  att:  constant 
Bank  att:  level 

Determines  contin- 

‘V<- 

a c 

t/fi 

□ Me 

a mo 

A 

Target/pipper 

ued  proper  sight/ 

a 

c-9  . 

Foul  line 

target  picture  for 

3-C 

OP 

'A  ' 

Range  landmark  ( tower ) 

continued  firing 

Aural-Normal  aircraft  sound, 
weapons  discharge, 

Sustains  dive 

o..  iu  • HOI! 

/-X 

♦communication 
Control-Minimum  aileron. 

Maintains  trigger 

rudder  k stabilator 
pressure,  trigger 


function 
Motion-Normal  G 


required  aileron, 
rudder  & stabilator 
control 


STOPS  FIRING 

Visual-Pitch  att:  constant 
Bank  att:  level 

Target/pipper 
Foul  line 
Range  landmark  ( tower ) 
Aural-Normal  aircraft  sound, 
weapons  discharge, 
•communication 
Control-Minimum  aileron, 

rudder  & stabilator 
pressure,  trigger 
function 
Motion-Normal  G 


Determines  position) 
to  stop  firing 

Sustains  dive 


Maintains  required 
aileron,  stabilator 
& rudder  control; 
deactivates  trigger 


101 


Established  on  downwind,  straight  and  level,  3,500  feet  AGL, 
350  knots,  weapons  select  switches  set  ar.d  confirmed  with  WSO, 
situation  second  aircraft,  first  pass,  new  event,  cross-wir.d  condition. 


TASK  no  CR-4g  task  Low  Angle  Strafe/Controlled  Range 
TASK  no  a i To  fire  or.  prescribed  ground  target 


. AIRCRAFT 


F-4E 


n at f Sept.,  1377 


EL. 

SEO. 


FF. 


GG. 


HH. 


II . 


CUES 


STARTS  OFF  TARGET  PULL  UP 
Visual-Pitch  att:  constant 
Bank  att:  level 

Target 

Range  landmarks 
Aural -Normal  aircraft  sound, 
■"communication 
Control-Aileron,  stabilator 
& rudder  pressure; 
trigger  function 
Motion-Normal  G 


CONTINUES  PULL  UP 
Visual-Pitch  att:  increasing 
Bank  att:  level 

Range  landmarks 
Leading  aircraft 
Aural-Chg.  in  aircraft  sound 
Control-Increased  stabilator 
pressure 

Motion-Positive  G onset, 
pitching  up 


D c 

□ Me 

□ Mo 

Determines  need  to 

vA 

U 

Me 

/2 

initiate  pull  up 

°,c  ' " "*c" 

» IO» 

3-C 

sp 

St 

yr 

4S" 

"77 

Moves 

stabilator 

GKiktrs&fr 

£7.7 

□ C 

□ Me 

□ Mo 

Determines  satis- 

7a 

cm 

MC 

/z 

factory  pitch 
movement  rate  & 

4-C 

CM 

St 

//a,- 

need  for  power 

•WtA-O.. 

0 .0.. 

40 

STOPS  P'JLL  UP  TO  CLIMBING  T'Jji 
V isual-Pitch  att:  increasing 
Bank  att:  level 

Range  landmarks 
Leading  aircraft 
Aural-Chg . in  aircraft  sound 
Control-Constant  stabilator 
pressure,  throttle 
advance 

Motion -Increased  positive  G, 
pitching  up 


PREPARES  TO  TRANSITION  TO  CL 
V isual-Pitch  att:  climb 

(constant) 
Bank  att:  level 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound, 
communication  - range 
officers  transmit 
strafe  score 

Control-Decreased  stabilator 
pressure 

■'.ot Ion-Decreasing  positive  G, 
pitching  up 


MENTAL  ACTION 


Determines  proper 
pitch  attitude 
achieved 


MBING  TURN 


Anticipates  climb- 
ing turn 

Sustains  level 
climb 


MOTOR  ACTION 


M.. 


Maintains  stabilator 
pressure  & moves 
throttle 


£7<° 


a c 

□ Me 

a«° 

tsA 

cM 

MO 

S2 

4-C 

S >t 

yr  . 

\?7 

Relaxes  sto 
pressure 

ibilato 

m. 

o C 

□ Me 

QMO 

AA 

/> 

CM 

z: 

4-C 

QP 

‘ A' 

X 

40 

~jT 

% 

Maintains  required 
aileron  & stabilator 
control 
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Established  or.  downwind,  straight  ar.d  level,  3,500  feet  AGL, 
350  knots,  weapons  select  switches  set  ar.d  confirmed  with  WSO, 
SITUATION  second  aircraft,  first  pass,  new  event,  cross-wind  condition. 

TASK  NO  ninlilL T A S K how  angle  otra-e/Cor.trolled  Range  aipcpact 


TASK  fin  a i ho  fire  on  prescribed  ground  target 


Sept.,  1977 


0 

CUES 

B 

MENTAL  ACTION 

□ 

STARTS  ROLL  IN  TO  CLIMBING  T JRN 
Visual-Pitch  att:  climb 

(constant ) 

Bank  att:  level 

Range  landmarks  Dete 

Leading  aircraft  pitc 

Pit. Inst:  Alt,  A/S  posi 

Aural-Normal  aircraft  sound  roll 

Cor. tro  1-Aileron  cc  stabilator 
pressure 

Notion-Decreasing  positive  G, 
Ditch  stabilized 


Determines  desired 
pitch  attitude  & 
position  to  begin 


CONTINUES  ROLL  TO  CLIMBING  Ti 
Visual-Pitch  att:  constant 
Bank  att:  rolling 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Increased  aileron 
"*  C rudder  pressure, 
constant  stabilator 
pressure 

Notion-Constant  positive  G, 
pitch  constant, 
rolling 

STOPS  ROLL  IN  CLIMBING  TURN 
Visual-Pitch  att:  corstar.t 
Bank  att:  rolling 


Determines  desired 
pitch  attitude  & 
satisfactory  roll 
rate/turn  for 
proper  spacing 


Range  landmarks 
Pit. Inst:  Alt,  A/S 
Aural-Normal  ;ircr  ft  sound 
lor.trol-Cor.stant  aileron, 

rudder  & stabilator 
pressure 

Not  lor. -Constant  positive  G, 
pitch  constant, 
rolling 

SSTAFLISHES  CLIMBING  TURK 
Visual -Pitch  att:  constant 
Bank  att:  constant 

Aar ge  landmarks 
Leading  aircraft 
Aural-Iior:  .1  aircraft  sound 
Cor.trol-Neutra  1 .ileror 

■v  rudder  pressure, 
constant  stabilator 
pressure 

No  tier. -Constant  positive  G, 
pitch  constant, 
roll  s t .b i lized 


Deterr.ir.es  proper- 
pitch  attitude  A 


MOTOR  ACTION 


n c 

O Me 

B Mo 

i/ 

0 H 

HO 

P 

3-0 

OH 

, . . l 

feL/bc 

HO 

'/-o 

Coordinates  aileron 
& rudder  movement, 
maintains  stabilator 
pressure 


D c 

B Me 

B Mo 

1 7°C 
H 

HC 

P 

■3-0 

CP 

j 

w 

2 HO 

Maintains  coordinated 
aileron  & rudder 
pressures,  maintains 
stabilator  pressure 

jBL. 


a c 

□ Me 

/c 

H 

HO 

3'C 

<>P 

4o  <30  /-a 

Coordinates  aileron 
rudder  movement, 
maintains  stabilator 
pressure 


H&b  -Am* 


Deter:  ir.es  need  for 

trim 


Be 

B Me 

• • ■ MOl  HC  ' 

B Mo 

o 

OH 

HO 

/f 

3-0 

OP 

ft '7 * 

oo 

270 

5i'  • •'  *■  ■<’»* 

/'O 

Adjusts  trim  l 
relaxes  stabilator 
pressure 


s 
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Nuclear  low  altitude  drogue  delivery  maneuver  diagram 


SITUATION  . 


Established  straight  and  level,  3,500  feet  AG1, 

350  knots,  approaching  landmark  25  naut.  miles  from 
target,  weapons  select  switches  set  and  confirmed  with  WSO, 
lead  aircraft,  first  pass,  new  event,  head  wind  condition. 


TASK  NO. 


rttK  Nuclear  Low  Altitude  Drogue  Delivery  aibcpaet  F-4E 


TASK  ftnAi  Perform  Visual  LADD/Controlled  Range 


Sept.,  1977 


MENTAL  ACTION 


MOTOR  ACTION 


'MARK 

d c 

Q Me  Q Mo 

Anticipates  descent 

(Y  i 

c 

A 

1 (?)  \J 

i-ilU  1 C d O C LL 

airspeed 

3 C 

7a; 

/>r 

Sustains  level 
flight 

34 

7£> 

DEPARTS  LAKE  LANDMARK 
Visual-Pitch  att:  level 

Bank  att:  level  , , 

Discerns  landmark 

Range  landmarks  position  8c  need  to 

Aural-Normal  aircraft  sound  communicate 
Control-Aileron  & stabilator  (position  & event) 
pressure  to  range  officer 

Motion-Normal  G 

Sustains  level 
flight 


PREPARES  DESCENT  AT  LAKE  LA  I 
Visual-Pitch  att:  level 
Bank  att:  level 

Range  landmarks 
Aural-Normal  aircraft  sound, 
communication 

Control-Aileron  & stabilator 
pressure,  mic . 
button  function 
Motion-Normal  G 


STARTS  PITCH  DECREASE 

Visual-Pitch  att:  level 
Bank  att:  level 

Range  landmarks 
Fit. Inst:  A/S  & Alt. 
Aural-Chg.  in  aircraft  sound, 
communication  -(cleared 
in  by  range  officer) 
Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 


CONTINUES  PITCH  DECREASE 
Visual-Pitch  att:  decreasing 

Bank  att:  level  „ . 

Determines  satis- 

Range  landmarks  factory  pitch 

Aural-Chg.  in  aircraft  sound  movement  and  power 
Control-Increased  stabilator  adjustment 
pressure,  throttle 
advance 

Motion-Negative  G onset, 
pitching  down 


- .V./;. 

Dc  □ i 


L-. . 

5>d; 

. l P) 

A 

a-c 

4 A‘ 

ps 

g'O 

K2 

Activates  mic.  button, 
communicates , 
maintains  required 
aileron  & stabilator 
pressure 


Maintains  required 
aileron  & stabilator 
control 


Discerns  position 
to  begin  descent 


n c 

l/fl 

a 

□ Me 

sd 

p Mo 

S-C 

Sp 

44 

90 

Moves  stabilator 
& throttle 

0-7<r 

D c 

Pa 

CM 

□ Me 

HO 

□ Mo 

/2 

4-C 

"cA 

s-t 

4o 

40 

y-/ 

Maintains  constant 
stabilator  pressure 


i 


Established  straight  and  level,  3,500  feet  AGL, 

350  knots,  approaching  landmark  25  naut.  miles  from 
target,  weapons  select  switches  set  and  confirmed  with  WSO, 
situation  lead  aircraft,  first  pass,  new  event,  head  wind  condition. 


TASK  no  CR-5g  task  Nuclear  Low  Altitude  Drogue  Delivery  AIBrBAfT  F-4E 
TASK  r.oAi  Perform  Visual  LADD/Controlled  Range TF  Sept , , 1977 


EL 

SEQ. 


E. 


F. 


G. 


CUES 


STOPS  PITCH  DECREASE 
Visual-Pitch  att:  decreasing 
Bank  att:  level 


Range  landmarks 
Fit. Inst:  cross-check 
Aural-Normal  aircraft  sound 


Control- Const ant  stabilator 


pressure 

Motion-Constant  negative  G, 
pitching  down 


CONTINUES  DESCENT 
Visual-Pitch  att: 
Bank  att: 


descent 

level 


Range  landmarks 
Aural-Normal  aircraft  sound, 
communication  - WSO 
(range  and  bearing 
to  target) 

Control-Decreased  stabilator 


pressure 

Motion-Decreasing  negative  G 
pitch  stabilized 


PREPARES  RETURN  TO  LEVEL  FLI$ 
Visual-Pitch  att:  descent 
Bank  att:  level 


Range  landmark ( is  land)| 
Aural-Normal  aircraft  sound 


Control-Neutral  stabilator 
pressure,  trim 
switch  function 
Motion-Normal  G 


STARTS  PITCH  INCREASE 
Visual-Pitch  att:  descent 
Bank  att:  level 


Range  landmark ( is  land} 
Fit. Inst:  Alt. 
Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 


MENTAL  ACTION 


Determines  descent 
attitude  approaching 


Relaxes  stabilator 
pressure 


Determines  need 
for  trim 


uLd  justs 
Irelaxes 
pressure 


HT 


Anticipates  return 
to  level  flight 


Sustains  descent 


Determines  altitude] 
to  return  to  level 
flight  & position 
for  communication 
(clearance  to  drop) 
to  range  officer 


MOTOR  ACTION 


jgg 

a c 

Q Me 

O Mo* 

yd 

H 

HC 

7'" 

St 

as 

// ' 

CliP-^c 


D c 

Q Me 

□ Mo 

Me 

A 

-CLMy 

J St 

44 

’ s 7 

3<y 

70 

7 3- 

trim  & 
stabilator 


2*7 


O c 

□ Me 

a mo 

7c 

ifh 

/ 

7-C 

C7 

W 

i sc 

yo 

40 

/-y 

Maintains  required 
kileron  & stabilator 
control 


7 


n.c 

D Me 

«■  f O KtOH  M 

Q Mo 

17c 

MC 

17 ' 

2--0 

"cF 

M 

r Cr*1 

/ 

3 o 

bO 

Moves  stabilator, 
activates  mic.  switch, 
communicates 


i 


■ , ; 
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Established  straight  and  level,  3,500  feet  AGL, 

350  knots,  approaching  landmark  25  naut.  miles  from 
target,  weapons  select  switches  set  and  confirmed  with  WSO, 
situation  lead  aircraft.,  first  pass,  new  event,  head  wind  condition. 


TASK  NO.  ' 


task  Nuclear  Low  Altitude  Drogue  Delivery  AicrPAPT  F-4S 


TASK  GOAL  Perform  Visual  LADD/Controlled  Range 


-DAT E * » 1977 


□ 

CUES 

□ 

MENTAL  ACTION 

□ 

MOTOR  ACTION 


I.  CONTINUES  PITCH  INCREASE 

Visual-Pitch  att:  increasing 
Bank  att:  level 

Range  landmark (is land!  Determines  satis- 
Flt.Inst:  cross-check  factory  pitch 
Aural -Chg.  in  aircraft  sound,  movement 
communication  - 
(clearance  for  the 
event)  from  range 
officer 

Control, -Increased  stabilator 
pressure,  mic. 
switch  function 
Motion-Positive  G onset, 
pitching  up 

jT  STOPS  PITCH  INCREASE 

Visual-Pitch  att:  increasing 
Bank  att:  level 

Range  landmark( island)  Determines  proper 
Fit. Inst:  A/S,  Alt.  pitch  attitude 
Aural -Chg.  in  aircraft  sound  approaching 
Control-Constant  stabilator 
pressure 

Motion-Positive  G, 
pitching  up 

kT  ESTABLISHES  LEVEL  FLIGHT 

Visual-Pitch  att:  increasing 
Bank  att:  level 

Range  landmark ( island)  Determines  need  f 
Fit. Inst:  A/S,  Alt.  - - - 

Armament  panel 

Aural -Chg . in  aircraft  sound, 
communication  - WSO 
(range  and  bearing 
to  target) 

Control-Decreased  stabilator 
pressure 

Motion-Decreasing  positive  G, 
pitch  stabilizing 

L.  PREPARES  APPROACH  TO  TARGET  J 
Visual-Pitch  att:  level 
Bank  att:  level 

Sight/weapons  lite:on 
Fit .Inst : HSI , A/S , Alt 
Aural-Normal  aircraft  sound 
Cor.tro  1 -Neutral  aileron, 

stabilator  & rudder 
pressure,  Master  Arm 
switch  function,  trim 
switch  function 
Motion-Normal  G 


a c 

P'A 

C'M 

Q Me 

MC 

□ Mo 

‘/z" 

CP 

sc 

~sz> 

Co 

/-/ 

Maintains  stabilator 
pressure 


D c 

y'A 

CM 

□ Me 

MC 

□ Mo 

P~ 

4C 

CP 

4C 

4 S' 

j "7J 

Relaxes  stabilator 
pressure 


DC 

O Me 

O Mo 

Determines  need 

for 

Pa" 

CM 

MC 

• o«.  ■ • 

4 

trim  & position 
Master  Arm  on 

for 

4-C 

"cp 

PC 

//O 

.REA 

-444- 

Dc 

Anticipates 
approach  to  target 

7c 

Sustains  level 

P-0 

flight 

"co 

Adjusts  trim  & relaxes 
stabilator  pressure, 
activates  Master  Arm 
| switch 


Q Me  Q Mo 


Maintains  required 
aileron  4 stabilator 
control 


Established  straight  and  level,  3,500  feet  AGL, 

350  knots,  approaching  landmark  25  naut.  miles  from 
target,  weapons  select  switches  set  and  confirmed  with  WSO, 
SITUATION  lead  aircraft,  first  pass,  new  event,  head  wind  condition, 

TASK  mo  0R~5k  tkh  Nuclear  Low  Altitude  Drogue  Delivery  aiptbapt  F-4E 

TASK  GOAL  Perform  Visual  LADD/Controlled  Range  DATE  SePt,»  *977 


EL. 

SEQ 

H]  cues 

Q MENTAL  ACTION 

jjj  MOTOR  ACTION 

M. 

STARTS  ROLL  IN  TO  DESCENDING 

Visual-Pitch  att:  level 

Bank  att:  level 

Sight/weapons  lite 

Pit .Inst:HSI,A/S,Alt. 
Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 

TURN 

Determines  need  for 
heading  update, 
airspeed  & altitude 
refinements 

□ C Q Me  □ Mo 

i/C  '"ij'c"  )z 

J-CO  /-£ 

Coordinates  aileron 

St  rudder  with 
stabilator  movement, 
adjusts  throttle 

N. 

CONTINUES  ROLL  IN  TO  DESCEND 
Visual-Pitch  att:  decreasing 
Bank  att:  roll 

Pit. Inst:  cross-check 
Aural-Chg.  in  aircraft  sound 
Control-Increased  aileron, 
stabilator  & rudder 
pressure,  throttle 
increase 

Motion-Negative  G onset, 
pitching  down, 
rolling 

:ng  TURN 

Determines  satis- 
factory heading, 
altitude  & airspeed 
change  rate 

y&i&akt-.  489 

□ C □ Me  □ Mo 

«£  £ 

GE  12! 

5S"  ,yL  7S  y-s 

Maintains  coordinated 
aileron,  rudder  & 
stabilator  pressure, 
adjusts  throttle 

0. 

STOPS  ROLL  TO  DESCENDING  TUR; 

Visual-Pitch  att:  descent 
Bank  att:  roll 

Fit. Inst:  cross-check 
Aural-Chg.  in  aircraft  sound 
Control-Constant  aileron. 

rudder  & stabilator 
pressure,  throttle 
increase 

Motion-Positive  G onset. 

pitch  stabilized, 
rolling 

I 

Determines  proper 
heading,  altitude, 

& airspeed  change 
approaching 

D C B Me  □ Mo 

v'h  '"tfC  ‘/2  ' 

CM  1 _ 

kk  ^/sr  \/s~ 

Coordinates  aileron 
k rudder  movements 
with  increased 
3tabilator  pressure 

P. 

STARTS  ROLL  OUT  AND  RETURN  T( 
Visual-Pitch  att:  increasing 
Bank  att:  roll 

Pit. Inst:  cross-check 
Aural-Normal  aircraft  sound 
Control-Increased  aileron. 

rudder  & stabilator 
pressure 

Motion-Positive  G.  Ditch 

increasing,  rolling 

) LEVEL  FLIGHT 

Determines  desired 
heading,  altitude  & 
airspeed  to  return 
to  level  flight 

DC  □ Me  B MO 

ff  HI 

• » O*  »»oc  ot&s.  • 

kg  jzc?  i"  Vs 

Coordinates  (opposite) 
aileron  & rudder 
movement  with 
stabilator  movement 
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L 


Established  straight  and  level,  3,500  feet  AGL, 

350  knots,  approaching  landmark  25  naut.  miles  from 
target,  weapons  select  switches  set  and  confirmed  with  WSO, 
SITUATION  aircraft,  first  pass,  new  event,  head  wind  condition. 


TASK  Kin  CR~5g  TASk  Nuclear  Low  Altitude  Drogue  Delivery  AIBrBAPT  F- 


4E 


TASK  GOAL  Perf°rlr*  Visual  LADD/Controlled  Range 


.DATE 


Sept.,  1977 


EL. 

SEQ. 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


CONTINUES  ROLL  OUT  AND  RETURIf 
Visual-Pitch  att:  increasing 
Bank  att:  roll 
Aural-Normal  aircraft  sound 


Control-Increased  aileron, 
stabilator  & rudder 
pressure 

Mot ion -Increased  positive  G, 
pitching  up,  rolling 


TO  LEVEL  FLIGHT 


Determines  satis- 
factory pitch  & 
roll  rate 


*7,4. 

a c 

i7‘C 

M 

a m* 

MC 

Q Mo 

"p" 

1'C 

Si 

K / 

4o 

Maintains  coordinated 
aileron  & rudder 
pressure,  relaxes 
stabilator  pressure 


R. 


S. 


T. 


STOPS  ROLL  OUT  AND  RETURN  TO 
Visual-Pitch  att:  increasing 
Bank  att:  roll 

Fit .Inst: ADI , Alt , A/S 
Aural-Normal  aircraft  sound 
Control -Constant  aileron  & 
rudder,  decreased 
stabilator  pressure 
Mot  ion -Decreased  positive  G, 
pitch  & roll 
stabilized 


LEVEL  FLIGHT 


Determines  wings 
level  approaching 


/s. 


Q Ms 

a mo 

bAC 

7" 

"7p 

r 

//O 

’TP" 

a c 

7c 

M: 

3-C 

LL 


Moves  aileron, 
relaxes  rudder  & 
stabilator  pressure 


ESTABLISHES  LEVEL  FLIGHT 
Visual-Pitch  att:  level 
Bank  att:  level 
Aural -Normal  aircraft  sound 
Control -Neutral  aileron  & 
rudder  pressure, 
decreased  stabilator 
pressure 
Motion-Normal  G 


*47 


Determines  need  to 
search  for  13,000* 
panels 

Sustains  level 
flight 


a c 

Q Me 

a mo 

t/C 

XA 

7 

PC 

CP 

"V 

/l 

30 

7p 

Maintains  required 
aileron  & stabilator 
control 


STARTS  FINAL  APPROACH  TO  TAR(J 
Visual-Pitch  att:  level 
Bank  att:  level 

Target  IP 

Fit. Inst:  A/S,  Alt. 
Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 
pressure 
Mot  Ion-Normal  G 


ET 


Discerns  target  IP 

Sustains  level 
flight 


0&  -O  ..7". 


*Q.7 


a c 

Q Me 

D Mo 

7V  ; 

/7 

— SImt..; — \ 

PEL- 

‘ 'a  ' 

PC 

37 

70 

/-o 

Maintains  required 
aileron  & stabilator 
control , 

communicates  - WSO 
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Established  straight  and  level,  3,500  feet  AGL, 

350  knots,  approaching  landmark  25  naut.  miles  from 
target,  weapons  select  switches  set  and  confirmed  with  WSO, 
SITUATION  lead  aircraft,  first  pass,  new  event,  head  wind  condition. 

TASK  nd  CR-5g  tack  Nuclear  Low  Altitude  Drogue  Delivery aibcbah  F-4E 

TASK  r.nai  Perform  Visual  LADD/Controlled  Range hate  Sept.,  1977 


MENTAL  ACTION  H MOTOR  ACTION 


0 

CUES 

□ 

MENTAL  ACTION 

□ 

CONTINUES  FINAL  APPROACH 
Visual-Pitch  att:  level 
Bank  att:  level 

Target  IP  Determines  need  for 

Fit. Inst:  A/S,  Radar,  final  airspeed  & 

Alt.  altitude  refinement 

Aural-Normal  aircraft  sound, 
communication  - WSO 
♦(calls  airspeed  & alt.) 

Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 

CONTINUES  APPROACH 
Visual-Pitch  att:  decreased 
Bank  att:  level 

Target  IP  Determines  proper 

Fit . Inst : A/S ,Rdr, Alt . altitude  & airspeed 
Aural-C hg.  in  aircraft  sound  & need  for  trim 
♦communication  - WSO 
Control -Increased  stabilator 
pressure,  throttle 
advance 
Motion-Normal  G 


<30  !/ X 

Adjusts  throttle, 
increases  stabilator 
pressure 


W.  PREPARES  ORDNANCE  DELIVERY  AND  PULL  UP 
V_isua_l -Pitch  att:  level 

Bank  att:  level  . 

Target  IP 

Fit .Inst:A/S,Rdr, Alt . 
Aural-Normal  aircraft  sound 
♦communication  - WSO 
Control-Neutral  aileron, 

stabilator  & rudder 
pressure,  trim 
switch  function 
Motion-Normal  G 


Anticipates  pull  up 
& ordnance  delivery 

Sustains  level 
flight 


-UL 

a c 

Q Ms 

Q Mo 

£ 

HO 

7 

3~C 

' 5C 

% P'2 

Maintains  required 

aileron  & stabilator 
control 


STARTS  ORDNANCE  DELIVERY 
Visual-Pitch  att:  level 

'<&*■?  .A. 

Bank  att:  level 

Discerns  target 

V"A  ' 

./ 

Target  IP 

ordnance  release 

C 

Aural-Normal  aircraft  sound, 
♦communication  - WSO 

point 

2-C 

Control-Aileron  & stabilator 

Sustains  level 

..bo  ‘ 

pressure 
Motion-Normal  G 

flight 

3^ 

t>0  /-2 

Activates  pickle  button 
& maintains  pressure 

Maintains  required 
aileron  & stabilator 
control 
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Established  straight  and  level,  3,500  feet  AGL, 

350  knots,  approaching  landmark  25  naut.  miles  from 
target,  weapons  select  switches  set  and  confirmed  with  WSO, 
SITUATION  lead  aircraft,  first  pass,  new  event,  head  wind  condition. 

TASK  MO  CR-5gTACK  Nuclear  Low  Altitude  Drogue  Delivery  AlprBAt:T  F-4E 


TASK  cnA i Perform  Visual  LADD/Controlled  Range 


.DATE  Sept . , 1977 


10 


MENTAL  ACTION 


CONTINUES  ORDNANCE  DELIVERY 
Visual-Pitch  att:  level 
Bank  att:  level 


Target  IP  Discerns  weapons 

Aural-Normal  aircraft  sound,  tone  and  need  to 

♦communication  - WSO  initiate  smooth 

weapons  tone:  on  pull 

Control-Aileron  & stabilator 
” pressure,  pickle 
button  function 
Motion-Normal  G 


initiate  smooth  G 
pull 


CONTINUES  ORDNANCE  DELIVERY 
Visual-Pitch  att:  increasing 
Bank  att:  level 

Flt.Inst:  ADI  Determines  weapons 

♦(pitch  steering  bar)  tone:  on,  and 
Aural-C hg.  in  aircraft  sound  pitch  steering  bar 
weapons  tone:  on  satisfactory 

Control-Increased  stabilator 
pressure,  throttle 
advance,  pickle 
button  function 
Motion-Positive  G onset, 
pitching  up 


STOPS  ORDNANCE  DELIVERY 
Visual-Pitch  att:  increasing 
Bank  att:  level 


Discerns  weapons 
tone:  off 


Flt.Inst:  *ADI  tone:  off 

Pull  up  lite 

Aural-C hg . in  aircraft  sound  Sustains  level 
weapons  tone:  on  climb 

Control-Constant  stabilator 
pressure,  pickle 
button  function 
Motion-Increased  positive  G, 
pitching  up 


O C 

□ Me 

D Mo 

c? 

c 

SC 

/a 

a-c 

77 

77" 

Maintains  pickle 
button  pressure, 
coordinates  stabilator 
movement  with 
throttle  movement 
(to  full  mil.) 


. Z-_ 

a c 

□ Me 

Q Mo 

pa 

C A J 

/e 

40 

CP  1 

; Xi 

/oo 

Maintains  pickle 
button  pressure, 
maintains  stabilator 
pressure 


72' a a 

ii-'c  ’ □ 

y* 


□ Me  □ Mo 

s'  c"  V 


Deactivates  pickle 
button,  maintains 
required  aileron  oc 
stabilator  control 


k 


Established  straight  and  level,  3,500  feet  AGL, 

350  knots,  approaching  landmark  25  naut.  miles  from 
target,  weapons  select  switches  set  and  confirmed  with  WSO, 
SITUATION  leac*  aircraft,  first  pass,  new  event,  head  wind  condition. 

TASK  Kin  CR~5g  TA^k  Nuclear  Low  Altitude  Drogue  Delivery  A|PrpAPT  F-4E 


TASK  GOAL 


Perform  Visual  LADD/Controlled  Range 


Sept.,  1977 


BB.  STARTS  ROLL  IN  TO  CLIMBING  TURN 
Visual-Pitch  att:  climb 

(constant) 

Bank  att:  level  „ . 

Determines  positior 

Range  landmarks  to  begin  roll  in  & 

Aural -Chg.  in  aircraft  sound  call  ("off  wet", 
Control-Aileron  i stabilator  simulated  escape) 
pressure,  pickle  to  range  officer 

button  function 
Mot ion -Constant  positive  G, 

- pitch  stabilized 


:C.  CONTINUES  ROLL  TO  CLIMBING  TURN 
Visual-Pitch  att:  decreasing 
Bank  att:  roll 

Range  landmarks  Determines  satis- 

Aural-Chg . in  aircraft  sound,  factory  pitch 

communication  attitude  & roll 

Control-Increased  aileron  & rate 
rudder  pressure, 
reduced  stabilator 
pressure,  mic . 
switch  function 
Motion-Decreasing  positive  G, 
pitch  decreasing, 
rolling 

)D . STOPS  ROLL  TO  CLIMBING  TURN 
Visual-Pitch  att:  constant 
Bank  att:  roll 


Range  landmarks 
Fit. Inst:  cross-check 
Aural-Normal  aircraft  sound 
Control-Constant  aileron, 

stabilator  & rudder 
pressure 

Motion-Constant  positive  G, 
pitch  stabilized, 
rolling 

EE.  ESTABLISHES  CLIMBING  TURN 
V lsual-Pitch  att:  constant 
Bank  att:  constant 

Range  landmarks 
Aural-Normal  aircraft  sound, 
communication  - range 
officer(  calls  bomb  plot! 
Control-Neutral  aileron  & 
rudder,  constant 
stabilator  pressure 
Motion-Constant  positive  G, 
pitch  constant, 
roll  stabilized 


Discerns 

communication 

Sustains  climbing 
turn 


□ C Q Me  Q Mo 

|2  [He]  T 

WEM 

y/b  ^5" /S' 

Coordinates  aileron  k 
rudder  movement  with 
relaxed  stabilator 
pressure,  activates 
mic.  switch, 
communicates 


Be 

Q Me 

□ Mo 

C M 

A/C 

"E 

ii/Z 

bo 

300 

- 7 ■ * •• 

/'S’ 

Maintains  coordinated 
aileron  & rudder 
pressure,  maintains 
stabilator  pressure 


Determines  desired 
pitch  & proper  bank 
attitude  approaching 


D c 

I/O 

A/ 

B Me 

HC 

□ Mo 

j 

3-<C 

3 

W'X 

SZ>  j.S'o  /-S 

Coordinates  aileron 
k rudder  pressure, 
maintains  stabilator 
pressure 


CUES 

B 

MENTAL  ACTION 

□ 

MOTOR  ACTION 

□ Me  □ Mo 


/ — 
i ..../•  • 

£0  > 


* 


Maintains  required 
aileron  k stabilator 
control 


r 


+> 

level, 
set  and 
ew  even 

c 

X)  <D 

O <D  ► 

co  x m 

O CD 

CD 

+>  +»  cd 

taO 

i xi  -ri  a 

C 

faO  S 

aj 

■H  ffl+J 

as 

a)  gq 
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X) 

V>  O -H 

a) 

m iCh 

r — 1 

rH 
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o 
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G 

G 

HJ 
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c 
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Goo 

o 
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>H 
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s 
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G 
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O 
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•H 

O 

tQ 

cO 

•H 
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T3 
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CD  t-G  -G 

G 

t> 

M <3  -G 

o 

1— t 

< -H 

o 

Q 

1 ? 

-*-> 

X) 

CO 
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G 

1-1 
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•H 

O 

H Vi  fcj 

$ 

z: 
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i 
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4 O H 

01 

3 O Vi 
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o 

o 
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G 
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o 
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Low  angle  dive  bomb  maneuver  diagram 


Aircraft  established  on  downwind,  level,  3500'  AGL, 

400  knots,  weapons  select  switches  set  ar.d  confirmed, 
SITUATION  second  aircraft,  1st  pass,  r.ew  event,  cross  wind  condition. 

TASK  Mr>  CH-bx rtu  Low  Ar.^le  hive  Bomb/Controlled  hanr.e  Amrtttr  ME 

TASK  ttowi  i'erform  • low  At.,  ie  Jive  bomb  Jelivery  date  Sept..  13 


Aircraft  established  on  downwind,  level,  3500*  AGL, 

400  knots,  weapons  select  switches  set  and  confirmed, 
situation  second  aircraft,  1st  pass,  new  event,  cross  wind  condition. 

TASK  no  CR-6gTAC|,  Angle  Dive  Bomb/Controlled  Range  aipcpact  F-4E 


TASK  GOAL. 


Perform  Range,  Low  Angle  Dive  Bomb  Delivery  n ate  Sept. , 1977 


EL. 

SEQ 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


E. 


[CONTINUES  ROIL  IN 
[Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Chg.  in  aircraft  sound 
Control-Increased  aileron, 
stabilator  & rudder 
pressure 

[Motion-Positive  G onset, 

~ pitching  up,  rolling 


ABq 


Determines  satis- 
factory roll  rate 
need  for  power 


hliftsfl 

□ Me 

Q Mo 

YA 

U'AV 

MC 

A 

££ 

C'F 

3c 

300 

W 

Maintains  coordinated 
aileron  & rudder 
pressure,  increases 
stabilator  pressure, 
adjusts  throttle 


G. 


[STOPS  ROLL 
[Visual-Pitch  att: 
Bank  att: 


increasing 

rolling 


Jo 


Target 

Range  landmarks 
Leading  aircraft 
[Aural-C hg.  in  aircraft  sound 


(Control-Constant  aileron  & 
rudder,  increased 
stabilator  pressure, 
throttle  advance 
|Kot  ion-increasing  positive  G, 
pitching  up,  rolling 


Determines  proper 
bank  attitude 
approaching 


a c 

O Me 

QMo 

VC 

AM 

A ic 

A 

°4-C 

"s3 

W* 

323 

'W 

Coordinates  aileron 
& rudder  pressure, 
maintains  stabilator 
pressure 


ESTABLISHED  IN  TURN  TO  BASE 
Nisual-Pitch  att:  constant 
Bank  att:  constant 

Target 

Range  landmarks 
Leading  aircraft 
Kural-Normal  aircraft  sound 
ontrol-Neutral  aileron  & 
rudder,  constant 
stabilator  pressure, 


petermines  need  to 
Icommunicate 
(position  & fuel 
(to  range  officer) 

Sustains  level  turn 


D c 

□ Me 

□ Mo 

VC 

A/C 

A 

M 

. 4) 

CF 

- 

M 

"4? 

90 

blot  ion-Const  ant  positive  G, 

pitch  & roll  stabilized 


(Activates  mic.  button, 
communicates , 
(maintains  required 
aileron  & stabilator 
control 
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Aircraft  established  on  downwind,  level,  3500'  AGL, 

400  knots,  v/eapons  select  switches  set  and  confirmed, 
siTUATinu  second  aircraft,  1st  pass,  new  event,  cross  wind  condition. 


TASK  un  Cri-6gTA<iy  Low  Angle  Dive  Bomb/Controlled  Range  iurttpr  F-4S 
TASK  r.nai  Perform  Range.  Low  Angle  Dive  Bomb  Delivery  ntTF  Sept..  1377 


EL. 

SEQ 


H. 


I. 


J. 


K. 


CUES 


PREPARES  ROLL  OUT 
Visual-Pitch  att:  constant 
Lank  att: 


constant 


Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound, 
communication 

Control-Aileron  & stabilator 
pressure,  mic . 
switch  function 


Motion -Const ant  positive  G, 
pitch  & roll  constant 


STARTS  ROLL  OUT 
Visual-Pitch  att:  constant 
Bank  att:  constant 


Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 


Determines  position 
to  roll  out  to  base 
for  spacing  and 
distance  from 
target 


pressure 

Mot  ion -Constant  positive  G, 

- pitch  & roll  constant 


CONTINUES  ROLL  OUT 

Visual-Pitc h att:  decreasing 
Bank  att:  rolling 


Target 

Range  landmarks 
Leading  aircraft 
lUral-Normal  aircraft  sound 


Control-Increased  aileron, 
stabilato"  & rudder 
pressure 


V.ot  lor. -Decreasing  positive  G, 
pitch  decreasing, 
rolling 


STOPS  ROLL 
V isual-Pitch  att:  decreasing 
Bank  att 


rolling 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Chg.  in  aircraft  sound 
Control -Constant  aileron  & 
rudder  pressure, 
decreased  stabilator 
pressure,  throttle 
reduction 


Motion -Decreasing  positive  G, 
pitch  decreasing, 
rolling 


MENTAL  ACTION 


Anticipates  roll 
out  to  base 


Sustains  turn 


Determines  satis- 
factory roll  rate  & 
need  to  reduce  power) 


Determines  wings 
[level  approaching 


MOTOR  ACTION 


.. 

// 

m 

n c 

□ Me 

□ MO 

VA 

A 

CM 

. (?) 

4'C 

CP 

'V-  ■ 
A' 

| /SC 

Co 

/2-0 

/U 

Maintains  required 
aileron  & stabilator 
control 


mh? 


or 


£7S 


D c 

VC 

M 

□ Me 

Me 

Q Mo 

T-c 

CP 

M & 

60 

/-s 

Coordinates  aileron 
& rudder  with 
stabilator  movement 


£7£> 


□ c 

□ Me  □ Mo 

VC 

M 

PC  P 

** 

r*j?  £c 

66 

A7S  V-6 

Maintains  coordinated 
aileron  & rudder 
pressure,  relaxes 
stabilator  pressure, 
adjusts  power 


A 


D c 

□ Me 

P Mo 

'£% 

CM 

MC 

7 

4-C 

cM, 

/SO 

Fa 
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Moves  aileron  & 
rudder,  relaxes 
stabilator  pressure 


\ 


J 


Aircraft  established  on  downwind,  level,  3500’  AGL, 

400  knots,  weapons  select  switches  set  and  confirmed, 

SITUATION  second  aircraft,  1st  pass,  new  event,  cross  wind  condition. 

TASK  mo  CR-6gTA«;tf  Low  AnSle  Dive  Bomb/Controlled  Range  aiptbact  F-4E 

TASK  "m  i Perform  Range,  Low  Angle  Dive  Bomb  Delivery  ntTt  Sept.,  1977 


EL. 

SEQ. 


L. 


i.;. 


N. 


0. 


CUES 


ESTABLISHES  LEVEL  PLIGHT  ON  ifASE  LEG 
Visual-Pitch  att:  level 
Bank  att:  level 


Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 


Control-Increased  aileron  & 
rudder,  decreased 
stabilator  pressure 
Motion-Normal  G,  pitch  & 
roll  stabilized 


CONTINUES  BASS  LEG 
V isual-Pitch  att:  decreasing 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Pit. Inst:  Alt,  A/S 
Aural-C hg.  in  aircraft  sound 
Control-Incr eased  stabilator 
pressure,  throttle 
reduction 
Motion-Normal  G, 

pitching  down 


CONTINUES  ON  BASE 

Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound 


Control-Increased  stabilator 
pressure 

Motion-Positive  G,  pitch 
stabilized 


PREPARES  TURN  TO  FINAL 
Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Aural-Normal  aircraft  sound, 
communication (clearanc 
from  range  officer) 
Control -Neutral  stabilator 
pressure,  mic. 
switch  function, 
trim  switch  function 
Mot ion- Normal  G 


MENTAL  ACTION 


Determines  need  to 
adjust  altitude  & 
airspeed  for  proper 
spacing 


Determines  proper 
altitude,  airspeed 
& spacing  approach- 
ing 


Determines  proper 
altitude,  airspeed, 
& track;  need  to 
trim  & communicate 
(position  in  to 
range  officer) 


Anticipates  roll 
in  and  dive 

Sustains  level 
flight 


MOTOR  ACTION 


<?7£- 


D c 

□ Me 

□ Mo 

A ✓ 

MC 

0 

3-C 

CP 

. - oCt.',' 

sr 
, 7* 

/oo 

Rz 

Decreases  stabilator 
pressure , 

& adjusts  throttle 


JO 


n c 

CM 

□ Me 

A//1 

Q Mo 

■ y . 

4? 

CP 

Increases  stabilator 
pressure 


J/. 


JZ.S2- 


D c 

□ Me 

Q Mo 

J^L  . 

MC 

7 ' 

3-C 

OP 

6c  M 
. /y  (-'*• 

so 

/oo 

Z-9- 

Activates  m: 

-C  . 

button 

, com r. 

lur.icates 

adjusts  trim  & 

relaxe 

s stabilator 

pressu 

re 

.. 

P" 

5f7 

a c 

□ Me 

Q MO 

c 

do 

7 

f -c 

cS 

"74  " 

< ^ 

5F" 

7o 

fa 

Kaintains  required 
aileron  S-  stabilator 
pressure 
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Aircraft  established  on  downwind,  level,  3500'  AGL, 

400  knots,  weapons  select  switches  set  and  confirmed, 

SITUATION  second  aircraft,  1st  pass,  new  event,  cross  wind  condition. 

TASK  no  CR~6g t a<; * Low  Angle  Dive  Borr.b/Controlled  Range  aibcpact  P-4E 

TASK  '•■mi  Perform  Range,  Low  Angle  Dive  Bomb  Delivery  pate  Sept.,  1977 


EL. 

SEQ 


P. 


Q. 


R. 


CUES 


STARTS  ROLL  IN  AND  DIVE 
Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 
control 
potion -Normal  G 


CONTINUES  ROLL  IN  AND  DIVE 

Visual-Pitch  att:  level 
Bank  att:  roll 


Target 

Aural-Chg.  in  aircraft  sound 

Control-Increased  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure,  throttle 
advance 

Mot  ion -Positive  G onset, 
rolling 


STOPS  ROLL  IN  AND  DIVE 
V isual-Pitch  att:  decreasing 
Bank  att:  roll 

Target 

Aural-Chg . in  aircraft  sound 
Control-Constant  aileron  & 
rudder  pressure, 
decreased  stabilator 
pressure 

Motion-Positive  G,  pitching 
down,  rolling 


ESTABLISHES  DIVING  TURN 
Visual-Pitch  att:  descent 

( constant ) 
Bank  att:  constant 

Target 

Aural-Chg.  in  aircraft  sound 
Control-Neutral  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure 

Notion-Positive  G,  pitch  & 
roll  stabilized 


MENTAL  ACTION 


Determines  position 
to  roll  in  to  final 
& need  for  power 


Determines  satis- 
factory roll  rate 
& need  to  begin  to 
establish  dive 


Determines  proper 
roll  and  dive 
attitude  achieved 


Sustains  descending 
turn 


MOTOR  ACTION 


n c 

□ Me 

Q MO 

i/C 

MC 

/z'" 

To 

L ___4 

3c 

\W 

Coordinates  aileron 
& rudder  movement, 
maintains  stabilator 
pressure,  moves 
throttle 


J3C 

□ C 

□ Me 

□ Mo 

/'A 

CM 

MC 

f. 

4-0 

Of 

JTT/sc 

Maintains  coordinated 
aileron  & rudder 
pressure,  relaxes 
stabilator  pressure 


Maintains  required 
aileron  & stabilator 
control 


qgog  _ 

D c 

□ Me 

Q Mo 

i/A 

CM 

MC 

A 

4-c 

' Cf 

so 

OSD 

?-T  j 

Coordinates 

aileron 

& rudd 

er  pre 

ssure , 

maintains  stabilator 

pressure 

s 

hi 

D c 

□ Me 

Q Mo 

v'A 

CM 

r 

A 

40 

""sr 

" 

3o 

7-0 
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Aircraft  established  on  downwind,  level,  3500'  AGL, 

400  knots,  weapons  select  switches  set  and  confirmed, 
SITUATION  second  aircraft,  1st  pass,  new  event,  cross  wind  condition. 

TASK  mo  CR-6 f,  mir  Low  Angle  Dive  Bomb/Controlled  Range  aipcpaet  F-4E 


TASK  r.nti  Perform  Range.  Low  Angle  Dive  Bomb  Delivery  nitf  Sept,,  1377 


EL. 

SEQ 

f|J  CUES 

Q MENTAL  ACTION 

T. 

PREPARES  ROLL  OUT  OK  P1I.AL 
Visual-Pitch  att:  constant 

Bank  att:  constant 

Anticipates  roll 

Target 

Aural-Chg.  in  aircraft  sound 

out  to  final  dive 

Control-Aileron,  stabilator 

Sustains  descending 

& rudder  pressure 
Motion-Positive  G,  pitch  & 

turn 

roll  constant 

U. 

STARTS  ROLL  OUT,  MAINTAINS  D] 
Visual-Pitch  att:  constant 
Bank  att:  constant 

VE 

Target 

Determines  proper 

Sight 

position  to  roll 

Aural-Chg.  in  aircraft  sound 

out  to  final  with 

Control-Aileron  & stabilator 

satisfactory  dive 

pressure 

Motion-Positive  G,  pitch  & 
roll  constant 

angle 

V. 

CONTINUES  ROLL  OUT,  MAINTAINS 
Visual-Pitch  att:  constant 
Bank  att:  roll 

DIVE 

Target 

Determines  satis- 

Sight 

factory  roll  out 

Aural-Chg.  in  aircraft  sound 

rate  & need  to 

Control-Increased  aileron  « 
rudder,  constant 
stabilator  pressure 
Motion-Positive  G,  pitch 

reduce  power 

constant,  rolling 

W. 

STOPS  ROLL,  MAINTAINS  LIVE 
Visual-Pitch  att:  constant 
Bank  att:  roll 

Target 

Sight 

Determines  wings 

Aural-Chg.  in  aircraft  sound 
Cfontrol-Constar.t  aileron  & 
rudder,  constant 
stabilator  pressure, 
throttle  reduced 
Motion-Decreasing  positive  G, 
pitch  constant t rolling 

level  achieved 

Q|  MOTOR  ACTION 


1L 

m 

a c 

□ Me 

Q Mo 

y'A 

' xy/2 

"a 

CH 

eg 

eg 

1a> 

,:s>e 

gO 

/oo 

w 

Maintains  required 
aileron  & stabilator 
control 


Ci2.A3  Ago 


□ C 

□ Me 

Q Mo 

i/'A 

0 ' H 

HO 

/e 

4-C 

of 

iA  / 

■ 

P-S~0 

Kr 

Coordinates  aileron 
& rudder,  maintains 
stabilator  pressure 

D c 

/A 

C/ u 

□ Me 

HC 

D Mo 

k 

""c? 

fa  sc 
fart, 

go 

/o 

Maintains  coordinated 
aileron  & rudder 
pressure,  cor.start 
stabilator  pressure, 
moves  throttle 


jo 

D c 

□ Me 

Q Mo 

HC 

A 

Ch 

4H 

"cf 

| 

OO 

/?o 

Moves 

aileron 

: & 

rudder 

, maintains 

stabilator  pressure 
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Aircraft  established  on  downwind,  level,  3500'  AGL, 

400  knots,  weapons  select  switches  set  ar.d  confirmed, 

SITU  AT  ION  second  aircraft,  1st  pass,  new  event,  cross  wind  condition. 

TASK  MO  CR-6g  TAU  Low  Angle  Dive  Bomb/Controlled  Range  aiptpapt  P-4E 

TASK  no  a i Perform  Range,  Low  Angle  Dive  Bomb  Delivery  ntit  Sept.,  J 

sVo.  Q CUES  B MENTAL  ACTION  Q MOTOR  ACTIOI 

X.  ESTABLISHED  ON  FINAL  APPROACH  TO  THE  TARGET 

V isual-Pitc  h att : constant  A ■ / 

(nose  low)  □ c p Me  □ mo 

Bank  att:  level  Determines  proper  ]/'A  'Ft'  A 

rn„v,  airspeed,  altitude,  C ^ “ 

& dive  angle  "7",, 

j ariT  u ,-,+  approaching;  & need  4-C  P ^ 

Fit. Inst:  ADI, A/S, Alt  ff*  t . — ,„-r  . . ....  •:  r* .... 

Aural-C hg.  in  aircraft  sound 

Control-Increased  aileron  & ^ 

rudder,  constant 
stabilator  pressure 

Motion-Normal  G,  pitch  & Adjusts  trim,  mail 

roll  stabilized  stabilator  pressu 


Q MC 

ITOR  ACTION 

As7 

a c 

□ Me 

Q Mo 

C aV 

A/C' 

A 

4-C 

~ 

.. 

IF 

/3o 

/-a 

Adjusts  trim,  maintains 
stabilator  pressure 


PREPARES  FINAL  APPROACH  AND  HULL  UP 
V isual-Pitch  att:  constant 
(descent) 

Bank  att:  level  Anticipates 

Target  delivery  & pull  up 

Sight 

Aural-C hg.  in  aircraft  sou nd, Sustains  level  dive 
communication  - V/SO 
*(dive  angle,  A/S,  Alt) 

Control-Neutral  aileron, 

rudder  & stabilator 
pressure,  trim 
switch  function 
.'.ot  ion -Normal  G, 


a c 

Q Me 

a mo 

A? 

c 

<JA]  . 

A 

S 

~\cF 

/// 

. 

/-A 

Maintains  required 
aileron  and 
stabilator  control 


STARTS  FINAL  APPROACH  TO  TARGET 
Visual-Pitch  att:  descent 
Bank  att:  level 

Target/pip:  er  Determines  need  for 

Fit. Inst:  r./Z , Alt  crab  delivery  & to 
Aural-C hg . in  aircraft  sound, refine  dive  angle 
♦communication  - .730 
Cor.trol-A Heron  & stabilator 
pressure 
Lotion-Normal  G, 


CONTINUES  FINAL  APPROACH 
Visual-Pitch  att:  decreasing 
Bark  att:  level 

Tarret/pipper 

Aural-Ch.: . in  aircrait  sound 
♦communication  - WSO 
Cortrol-Inc.reased  aileron, 
rudder  « stabilator 
pressure 
(■Cotion-Norr.il  5, 


□ C 

Q Me 

Q Mo 

AA 

c 

3-f 

C? 

Determines  dive 
refinement  v proper 
crab  approaching 


Increases  required 
rudder,  stabilator 
i aileron  pressure 

Q C □ Me  Q Mo 

Fc  A 

7i  ' 5 

..  k mk  b 

/-?■ 
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Relaxes  required 
rudder,  stabilator 
aileron  pressure 


Aircraft  established  on  downwind,  level,  3500'  AGL 
400  knots,  weapons  select  switches  set  and  confirmed, 

SITUATION  second  aircraft,  1st  pass,  new  event,  cross  wind  condition. 

TASK  Kin  CR-6g  ta<*  Low  Angle  Dive  Bomb/Controlled  Range  aibcbapt  F-4E 

TASK  nriAi  Perform  Range,  Low  Angle  Dive  Bomb  Delivery  hate  Sect..  1977 


MOTOR  ACTION 


BB.  CONTINUES  PINAL  APPROACH 

Visual-Pitch  att : stabilizing 
Bank  att:  level 

Target/pipper 
Pit. Inst:  ADI, Alt, A/S 
Aural-Chg.  in  aircraft  sound 
♦communication  - ',V SO 
Control-decreased  aileron, 
st-r.bilator  & rudder 
pressure 
i.ot  ion-N  o rrr.a  1 G, 

pitch  constant 

CC.  CONTINUES  PINAL  APPROACH 
Visual-Pitch  att:  dive 

stabilized 
Bank  att:  level 

Target/pipper 

Aural-Normal  aircraft  sound, 
♦communication  - WSO 
Cor.tr o 1-Aileron,  rudder,  & 
stabilator  pressure 
Motion-Normal  G,  pitch 
constant 

DD.  CONTINUES  PINAL  APPROACH 

Visual-Pitch  att:  constant 
Bank  att:  level 

Target/pipper 

Aural-Normal  aircraft  sound, 
♦communication  - .7 SO 
Cor.tro  1-Aileron,  stabilator, 
” k rudder  pressure 
Motion-Normal  G, 


EE.  RELEASES  ORDNANCE 

V isual-Pitch  att:  constant 
Bank  att:  level 

Target/pipper 

Aural-Normal  aircraft  sound, 
communication  - WSO 
(calls  pickle  alt.) 
Control-Minimum  aileron, 

stabilator  & rudder 
pressure 
Motion-Normal  G, 


to  M 


Determines  proper 
dive  solution 


Determines  proper 
tracking  solution 
approaching 

Sustains  level  dive 


Determines  proper 
tracking  solution 
( pipper/target 
relation) 

Sustains  level  divel 


air.tains  required 
ileron,  stabilator 
rudder  pressure 


,P& 


O C □ Me  □ Mo 

f Wla  T 
77f77m 


40  <40  . 

Maintains  required 
aileron,  stabilator 
5-  rudder  pressure 


Determines  pickle 
position 

Sustains  level  dive 


D c 

// 

C' 

Q Me 

"W 

Q Mo 

7* 

W 

T* 

40 

30 

l/laintains  aileron, 
3tabilator  & rudder 
pressure;  activates 
pickle  button 
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Aircraft  established  on  downwind,  level,  3500'  AGL, 

400  knots,  weapons  select  switches  set  and  confirmed, 

SITU  AT  ION  second  aircraft,  1st  pass,  new  event,  cross  wind  condition. 

TASK  Kin  CR-6g  TACI<  Low  Angle  Dive  Bomb/Controlled  Range  aiptbact  F-4B 

TASK  r.nti  Perform  Range,  Low  Angle  Dive  Bomb  Delivery nATp  Sept.,  1977 


0 

CUES 

□ 

MENTAL  ACTION 

□ 

MOTOR  ACTION 


Determines  satis- 
factory pitch 


FF.  STARTS  OFF  TARGET  PULL  UP 
Visual-Pitch  att:  constant 
Bank  att:  level 

Target  Determines  need  to 

Aural-Normal  aircraft  sound  initiate  smooth  G 
Control-Minimum  aileron,  pull 

stabilator  & rudder 
pressure,  pickle 
button  function 
Motion-Normal  G, 

GG.  CONTINUES  PULL  UP 

Visual-Pitch  att:  increasing 
Bank  att:  level 

Range  landmarks  Determines  sati 

Leading  aircraft  factory  pitch 

Aural-Chg.  in  aircraft  sound  movement  rate  & 
Control-Increased  stabilator  need  for  power 
& rudder  pressure 
Motion-Positive  G onset, 
pitching  up 


HH.  STOPS  PULL  UP  TO  CLIMBING  TURN 
V isual-Pitch  att:  increasing 
Bank  att:  level 

Range  landmarks 

Aural-Chg . in  aircraft  sound  Determines  proper 
Control-Constant  stabilator  pitch  attitude 
pressure,  throttle  approaching 
advance 

Motion-Increasing  positive  G, 
pitching  up 


PREPARES  TRANSITION  TO  CLIMBING  TURN 
Visual-Pitc  h att:  climb 

( cons  tant ) 

Bank  att:  level  , ..  . , , . , 

Anticipates  climb- 

Range  landmarks  ing  turn 

Leading  aircraft 

Aural-Normal  aircraft  sound  Sustains  level 
Control-Decreased  stabilator  climb 
pressure 

Motion-Decreasing  positive  G 
pitch  stabilized 


_ ??- 


□ c |Q  me  O mo 

'/C  AJC  '/k 

''  / O /^Z 

Moves  stabilator 
nd  rudder 


U c Q me  Q mo 


MC  /S 


FN?  OF  _ 

— f1--- 

yiST  Tfi  Vi 

Maintains  stabilator 
measure  & throttle 
lovement 


a c a me  a mo 

s'^  EH 

r5<r  70  V? 

aintains  required 
ileron,  stabilator 
rudder  control 


Aircraft  established  on  downwind,  level,  3500'  AGL, 

400  knots,  weapons  select  switches  set  and  confirmed, 

SITUATION  secor‘d  aircraft,  1st  pass,  new  event,  cross  wind  condition, 

TASK  NO  0R~6g  T Low  Angle  Dive  Bomb/Controlled  Range  AIRCRAFT  P-4E 

TASK  GOAL  Perform  Range,  Low  Angle  Dive  Bomb  Delivery  hate  Sept,,  1977 


EL 

SEQ 


JJ. 


KK. 


LL, 


KM , 


CUES 


STARTS  ROLL  IN  TO  CLIMBING  n 
Visual-Pitch  att:  constant 
Bank  att:  level 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Aural-Norir.al  aircraft  sound 


Control-Decreased  stabilator 
pressure 

Motion-Decreasing  positive  G 
pitch  constant 


CONTINUES  ROLL  IN  CLIMBING  TURN 
Visual-Pitch  att:  constant 
Bank  att:  rolling 

Range  landmarks 
Leading  aircraft 
Aural -Normal  aircraft  sound 
Control-Increased  aileron  & 
rudder,  decreased 
stabilator  pressure, 
trim  function 

Motion-Constant  positive  G, 

pitch  constant, roll ingj 


STOPS  ROLL  IN  CLIMBING  TURN 
Visual-Pitch  att:  constant 
Bank  att:  rolling 

Range  landmarks 
Leading  aircraft 
Fit .Inst : cross-check 
Aural-Normal  aircraft  sound 
Control-Constant  aileron, 

rudder  & stabilator 
pressure 

Motion-Constant  positive  G, 

pitch  constant , rolling} 


ESTABLISHES  CLIMBING  TURN 

V isual-Pitch  att:  constant 
"*  Bank  att:  constant 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound, 
communication  - 'M SO 
Control-Neutral  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure 

Motion-Constant  positive  G, 
pitch  constant, 
roll  stabilized 


MENTAL  ACTION 


JRN 

De*er- ir.es  desired 
pitch  attitude  & 
position  to  begin 
roll,  need  for  trim 


(Coordinates  aileron 
rudder  movement, 
(adjusts  trim  & relaxes 
stabilator  pressure 


Determines  proper 
pitch  attitude  & 
satisfactory  roll 
rate/turn  for  • 
proper  spacing 


Determines  desired 
pitch  attitude  & 
proper  bank  angle 
approaching 


Determines  need  foil 
trim,  communication-) 
W 30  (bomb  plot) 


MOTOR  ACTION 


Jj 

jTgr 

n c 

Q Me 

□ Mo 

1 7C 
ay 

A 4C 

/S’ 

V" 

<?  ' 

W 

^ /fc- 

a c 

a Me 

Q Mo 

/C 

AY 

Me 

ye 

3-C 

cF 

i 

r 

'/'Z' 

[Maintains  coordinated 
aileron  & rudder 
ipressure,  maintains 
stabilator  pressure 


/S 


a c 

□ Me  □ Mo 

l/cf1 

AY 

A 

S? 

< 

-Jjk  & 

Coordinates  aileron 
Sc  rudder  movement, 
maintains  stabilator 


pressure 

Mm 

/7 

a c 

ZA 

rM 

□ Me 

Q Mo 

A 

4-C 

"Tr 

'sc 

rr 

V? 

Adjusts  trim  & 
relaxes  stabilator 
pressure 
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ROCKETS  DELIVERY  - 30°  DIVE/Controlled  Range 


HOPf 
M * 4J  0) 

CO  C—  CD  C 


194 


Aircraft  established  on  downwind  at  7000'  AGL, 

300-350  knots,  weapons  select  switches  set  and  confirmed 
situation  with  WSO , second  aircraft  in  flight,  first  pass,  new  evpnt.. 

TASK  NO  CR-7g  TASK  30°  Rockets  Delivery/Controlled  RangeAiprcAtT  F-4E 


TASK  i~.nn  Perform  Rocket  Delivery tiatc  Sept..  1977 


EL. 

SEO 

Q CUES 

Q MENTAL  ACTION 

gj]  MOTOR  ACTION 

A. 

ESTABLISHED  ON  DOWNWIND  LEG  T 

Visual-Pitch  att:  level 

Bank  att:  level 

Target 

Range  landmarks 

Leading  aircraft 

Pit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound 
Control-Aileron  U stabilator 
pressure 

Vlotion-Normal  G 

C TARGET 

Determines  proper 
spacing  with 
desired  Alt.  & A/S 
approaching 

Sustains  level 
flight 

“*2?  A A57 

D C ] □ Ma  Q Mo 

/c  A 

je  ct  £ 

9£>  I/-2- 

Maintains  required 
aileron  & stabilator 
control 

B. 

CONTINUES  ON  DOWNWIND  LEG 
Visual-Pitch  att:  level 

Bank  att:  level 

Target 

Range  landmarks 

Leading  aircraft 

Fit. Inst:  Alt,  A/S 
Aural- Normal  aircraft  sound 
Conirol-Aileron  & stabilator 
pressure 

Wotion-Normal  G 

Determines  base  leg 
roll  in  position  & 
need  for  proper 

Alt.  & A/S 

Sustains  level 
flight 

D c O Ma  O Mo 

V MC  , 

cUL  , 1 * 

--C  £7?  ' 

-scT  /-o 

Adjusts  throttle, 
maintains  aileron  and 
stabilator  control 

C. 

PREPARES  FOR  TURN  TO  EASE  LEG 
Visual-Pitch  att:  level 

Bank  att:  level 

Target 

Range  landmarks 

Leading  aircraft 
Aural-Normal  aircraft  sound, 
communication  - (lead 
calling  in  on  final) 
Control-Constant  stabilator 
pressure,  increased 
throttle  pressure 
Motion-Normal  G 

Anticipates  roll  in 
to  base  leg  turn, 
discerns  leading 
aircraft  communi- 
cation 

Sustains  level 
flight 

D C □ Ma  0 Mo 

a 

? , C*)  . . 

; cp  Cl 

<3o  /U 

Maintains  required 
aileron  & stabilator 
pressure 

D. 

STARTS  ROLL  IN  TO  BASE  LEG  T'J 
Visual-Pitch  att:  level 

Bank  att:  level 

Target 

Range  landmarks 

Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Ailercn  * stabilator 
pressure 

Wot ion-Normal  G 

iN 

Determines  positior 
to  start  turn  to 
base  leg  & need  to 
make  position  check 
to  range  officer 

m 

DC  IB  Ma  □ Mo 

Ht  ^ 

7-  c j Tf  fjt 

3Z  / 7 S /■£- 

Coordinates  aileron, 

rudder  & stabilator  . 

movement;  activates 
mic . switch  & 
communicates 
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Aircraft  established  on  downwind  at  7000'  AGL, 

300-350  knots,  weapons  select  switches  set  and  confirmed 
SITUATION  "'SO,  second  aircraft  in  flight,  first  pass,  new  event. 

TASK  mi->  CR-7g  rtu  30°  Rocnets  Delivery/Controlled  HangeAIBrpACT  F-4K 


TASK  nrtAi  Perform  Rocket  Delivery 


.DATE  Sel"t « , IS* 7 7 


EL. 

SEQ. 


E. 


CONTINUES  ROLL  It!  TO  BASE  LEG 

Visual-Pitch  att:  increasing 
Bank  att:  roll 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound, 
communication 
Control-Increased  aileron, 
rudder  & stabilator 
pressure,  mic. 
switch  function 
'..otion-Positive  G onset, 

pitching  up,  rolling 


STOPS  ROLL  IN 

Visual-Pitch  att:  increasing 
Bank  att:  roll 

Target 

Range  landmarks 
Leading  aircraft 
lAural-Chg.  in  aircraft  sound 


CUES 


Pontrol-Constant  aileron, 

increased  stabilator 
pressure,  throttle 
advance 

[Lotion-Increasing  positive  G, 
pitching  up,  rolling 


ESTABLISHES  TURN 

|V isual-Pitc h att:  constant 
Bank  att:  constant 

Target 

Range  landmarks 
Leading  aircraft 
lAural-Normal  aircraft  sound 
Gon_tro_l -Neutral  aileron  & 

- rudder  pressure, 
constant  stabilator 
pressure 

Lot  ior. -Cons  tant  : ositive  G, 
pitch  & roll 
stabilized 

PREPARES  TO  HO!  I.  OUT 

Visual-Pitch  att:  constant 
Bark  att:  constant 

Target 

Range  landmarks 
. Leadir..-  aircraft 
/'.urai-fjormal  aircraft  sound 
ICor. trol-Aileron  <v  stabilator 
~ control 

■ o t ion -Constant  positive  G, 
constant  citch  •■■■  roll 


MENTAL  ACTION 


TURN 


Determines  roll 
rate  satisfactory 
& need  for  power 


Maintains  coordinated 
(aileron  & rudder 
pressure,  increased 
(stabilator  pressure, 
adjusts  throttle 


Determines  proper 
bank  attitude 
achieved  to  provide 
proper  distance 
(target  to  base 
leg)' 


Sustains  level 
turn 


Anticipates  roll 
out  to  base  leg 

Sustains  level 
turn 


MOTOR  ACTION 


.. 

449 

a c 

□ Me 

n mo 

VA 

C H 

Mi 

& 

C'P 

Wz 

&>S 

/=- 


jieo 


□ Me  O Mo 

MC  A 

os  &/*■ 

300  /S 


Vfi 

CM 

4-C 


[Coordinates  aileron 
6c  rudder  pressure, 
maintains  stabil  -tor 
pressure 


<-r~ 


Q C □ Me  Q Me 

i t‘c 


M 

S-Q 

44 


I 
V 
90  /-Z 


fii 

sc 


Maintains  required 
lileror.  K-  stabilator 


Ic.or.trol 

- 

J3? 

D c 

□ Me 

Q Mo 

vi 

M/2- 

/X 

M 

m.. 

i-Q 

CP 

A> 

SC 

SO 

/i 90 

maintains  re 

quired 

aileron  & stabilator 
control 
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TASK  mo  CR-7g  Tt«  30°  Rockets  Delivery/Controlled  HangeAM?f p AtT  F-4E 
TASK  r.nn  Perform  Rocket  Delivery nATt  Sept.,  1977 


EL. 

SEQ. 

n CUES 

jj^  MENTAL  ACTION 

Q MOTOR  ACTION 

I. 

STARTS  ROLL  OUT  OF  TURN 
Visual-Pitch  att:  constant 

ms 

Q Me  □ Mo 

Bank  att:  constant 

Target 

Determines  position 
to  roll  out  or.  base 

n c j 

/d 

Range  landmarks 

Leading  aircraft 

leg  to  establish 
proper  distance  to 
target  relationship 

3-1 

Cr  fejsc 

*0,■ 

" ■ eot. 

Control-Constant  aileron  & 

SS 

2.1S  /-S’ 

rudder,  constant 

stabilator  pressure 

Coordinates  aileron 

Motion-Constant  positive  G. 

& rudder;  relaxes 

constant  pitch  & roll 

stabilator  pressure 

J. 

CONTINUES  ROLL  OUT 
Visual-Pitch  att:  decreasing 

Sf.-. 

Bank  att:  roll 

Target 

Range  landmarks 

Leading  aircraft 
Aural-Normal  aircraft  sound 

Determines  satis- 
factory roll  rate 
& need  to  reduce 
power 

n c 

id 

□ Me  Q Mo 

K 40  f2- 

3-1 

cp  i/at 

c w* 

Control-Increased  aileron  & 

J7S  is 

rudder,  decreased 

stabilator  pressure 

Maintains  coordinated 

Motion-Decreasing  positive  G. 

aileron  & rudder  with 

pitching  down, rolling 

stabilator  movement, 
adjusts  throttle 

K. 

STOPS  ROLL  OUT 

Visual-Pitch  att:  decreasing 

/7 

■ ill  eo  o*  ec 

Bank  att:  roll 

Determines  wings 
level  approaching 

D c 

□ Me  Q Mo 

Target 

Range  landmarks 

Leading  aircraft 
Aural-Chg.  in  aircraft  sound 

VA 

C'ASt 

MC  A 

4-C 

sp  hi 

Control-Constant  aileron  Sc 

(?S 

r 

'30  /z- 

rudder  pressure, 
decreased  stabilator 

pressure,  throttle 

reduc  tion 

Hotion-Decreasing  positive  G. 

[Moves  aileron  & 
rudder,  relaxes 

pitching  down,  rolling 

stabilator  pressure 

L. 

ESTABLISHES  LEVEL  FLIGHT  ON  B 

/isual-Pitch  att:  level 

ASE  LEG 

c‘3.\b . 

. 3 <7 

Bank  att:  level 

Target 

Ranre  landmarks 

Determines  level 
flight  established 
& need  to  adjust 
altitude  & airspeed 

Dc 

vc 

Q Me  Q Mo 

A/d  — 

Leading  aircraft 

Fit. Inst:  Alt,  A/S 

3-C 

S’5 

Aural-Normal  aircraft  sound 

so 

/oo  /^Z. 

Control-Neutral  aileron  & 

rudder  pressure, 
decreased  stabilator 

pressure 

Motion-Normal  G . pitch  & 

Increases  stabilator 

pressure  and 
adjusts  throttle 

roll  stabilized 
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Aircraft  established  on  downwind  at  7000'  AGL, 

300-350  knots,  weapons  select  switches  set  and  confirmed 
SITUATION  wi*h  WSO,  second  aircraft  in  flight,  first  pass,  new  event. 

TASK  Mn  CR-7g  task  30°  Rockets  Delivery/Controlled  Range  A|BrpAET  F-4E 

TASK  rcn a 1 Perform  Rocket  Delivery nATt  Sept.,  1977 


El. 

SEQ 


K. 


N. 


0. 


P. 


CUES 


CONTINUES  BASE  LEG 

Visual-Pitch  att:  increasing 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Chg . in  aircraft  sound 
Control-Increased  stabilator 
pressure,  throttle 
reduction 
Motion-Normal  G. 


(Determines  proper 
ltitude,  airspeed 
l«  pattern  spacing 
approaching 


pitching  down 


CONTINUES  ON  BASE  LEG 

Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 
pressure 
Motion-Normal  G, 

pitch  stabilized 


[Determines  proper 
altitude,  airspeed, 
i&  track;  need  for 
trim 


CONTINUES  ON  BASE  LEG 

Visual-Pitch  att:  level 
Bank  att:  level 

Target 

Range  landmarks 
Leading  aircraft 
iural-Normal  aircraft  sound 


Control-Neutral  aileron, 

stabilator  & rudder 
pressure,  trim 
switch  function 
Motion-Normal  G 


PREPARES  TO  TURN  TO  FINAL 

Visual-Pitch  att:  level 
Bank  att : level 

Target 

Range  landmarks 
Leading  aircraft 
Armament  panel 
iural-Normal  aircraft  sound 


Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 


MENTAL  ACTION 


[Determines  final 
roll  in  position 
approaching  & need 
to  check  armament 
switches 

Sustains  level 
flight 


[Anticipates  roll  in 
and  dive  or.  final 

|Sus tains  level 
flight 


MOTOR  ACTION 


J2£y 


Decreases  stabilator 
pressure 


Maintains  required 
aileron  & stabilator 


control 

<£?-.#  . 

p 

O c 

7i 

□ Me 

/U<? 

crj 

Q MO 

A 

2-c 

CP 

" />' 

■&£ 

40 

3o 

Maintains  required 
aileron  & stabilator 
control 


1 


□ c □ Me 

Q Mo 

A H 

4-d  CP 

PCT  -4S 

//  I 

/V 

3P3 

a c 

VC 

H 

□ Me 

PC 

Q Mo 

A 

5-e 

OP 

fry 

■st 

So  V-P- 

Adjusts  trim  & 
relaxes  stabilator 
pressure 

ms. 

p.. 

p&Z 

a c 

□ Me 

0 *v,° 

VC 

fOC 

„LPl. 

P-0 

CrP 

A • 

, sr 

30 

i>0 

/dz- 

N 
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Aircraft  established  on  downwind  at  7000'  AGL, 

300-350  knots,  weapons  select  switches  set  and  confirmed 
with  '.730 


second  aircraft  in  flight,  first  pass,  new  event 


TASK  Kin  CR-7gTActt  30°  Rockets  Delivery/Controlled  Range 


TASK  r.nti  Perform  Rocket  Deliver, 


STARTS  ROLL  II!  TO  FINAL 
V isual-Pitch  att:  level 
Bank  att:  level 


Determines  proper 
position  to  start 
roll  in  & need  to 
call  position  to 
range  officer 


Target 

Range  landmarks 
Leading  aircraft 
ural-Normal  aircraft  sound 
on tro 1-Aileron,  stabilator 
~ & rudder  pressure 
.otion-Normal  G 


Coordinates  aileron 
& rudder  movement, 
maintains  stabilator 
pressure,  activates 
mic.  button, 
communicates 


CONTINUES  ROLL  1 

Visual-Pitch  att 
bank  att: 


TO  TURN 
increasing 
roll 

Target 

Range  landmarks 
Aural-Chg.  in  aircraft  sound 
- communication-  (clear- 
ance from  range 
officer  to  launch 
rockets ) 

Control-Increased  aileron 
~ & rudder  pressure, 
constant  stabilator 
pressure,  mic. 
switch  function 
Notion-Positive  G onset, 

pitching  up,  rolling 


Maintains  coordinated 
aileron,  rudder  « 
stabilator  pressure 


STOPS  ROLL  IN'  TO  TURN 
Visual-Pitch  att:  inc 
Bank  att:  rol 


Target 

A u r a 1 -C hg . in  aircraft  sound 
communication 

Control-Constant  aileron  if. 
rudder  pressure, 
constant  stabilator 
pressure 

Motion-Increased  positive  G, 
pitching  up,  rolling 


Coordinates 
i:  rudder,  m 
stabilator 


SITUATION 


Aircraft  established  on  downwind  at  7000'  AGL, 

300-350  knots,  weapons  select  switches  set  and  confirmed 
with  WSO,  second  aircraft  in  flight,  first  pass,  new  event 


TASK  Mn  ca~^Tt<K  30°  Rockets  Delivery/Controlled  Range  A,prBAgT  F-4E 


TASK  GOAL  Perform  Rocket  Delivery 


.DATE  Sept.,  157 1 


MOTOR  ACTION 


LOWERS  NOSE  HALFWAY  THROUGH  r 'URN 

Visual-Pitch  att:  constant 
Bank  att:  constant 


Target 

Range  landmarks 
Aural -Normal  aircraft  sound 
Control-Neutral  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure 

Notion-Increased  positive  G, 
pitch  & roll 
stabilized 


ESTABLISHES  DIVING  TURN 
Visual-Pitch  att:  decreasing 
Bank  att:  constant 

Determines  need  to 

Target  have  minimum  alt. 

Aural-Chg.  in  aircraft  sound  loss  during  turn 
Control-Constant  aileron  k 

~ rudder  pressure,  Sustains  turn 

decreased  stabilator 
pressure,  throttle 
reduction 

Notion -Deer easing  positive  G, 
pitching  down, 
roll  stabilized 


CONTINUES  TURN  WITU.  NOSE  DISC 
Visual-Pitch  att:  decreasing 
- Bank  att:  roll 

Target 

Fit  .Inst:  Alt,  A/S 
/•.Ural  -Chg . in  aircraft  sound 
Con  trol-rtileron  <*.:  rudder 

pressure,  constant 
stabilator  pressure 
Uotion-Positive  G,  pitching 
down,  roll  stabilized 

PREPARES  TO  ROLL  OUT  WINGS  Lt 
V isual-Pitch  att:  decreasing 
Bark  att:  roll 

Target 

Aurul-Chg.  in  aircraft  sound 
Control-Aileron  & stabilator 
pressure 

Mot ion -Positive  G,  pitching 
down,  roll  stabilized 


Deter:,, ines  halfway 
point  in  turn 
reached  & need  to 
lower  nose  & reduce 
power  to  planned 
power  setting 


dOb . 

_r_ 

D c 

□ Me 

n mo 

VO 

H 

ui 

/z 

3-t 

os 

/A»  sr 
J&Th 

40 

8o 

Vs 

Maintains  required 
aileron  & rudder 
control,  relaxes 
stabilator  pressure, 
adjusts  throttle 


a c 

□ Me 

Q Mo 

v v 
QMr 

MC 

Ml 

<4-C 

Of7 

/ 

//a 

/-2. 

Maintains  required 
aileron  k ruddrr, 


ENDING  SLOWLY 

Determines  altitude 
& airspeed  schedule 
is  as  required 
(nose  descet.ding  at 
desired  rate) 

Sustains  descending 
turn 


VE1  ON  FINAL 

Anticipates  rolling 
out  wings  level 
(greater  than  30° 
dive  angle  A pipper 
pointed  at  target- 
short) 

Sustains  descer.ding 
turn 


stops 

stabi 

lator 

mover. 

er.t 

..  K 

m 

a c 

□ Me 

Q MO 

VA 

MC 

CM 

. cr; 

UP 

4-C 

CP 

'/l'  ' 

AS 

•■  ■ ■ • • « . . 

Maintains  required 
aileron  & stabilator 
pressure 

; JS7 

Q C Q Ms  □ Mo 

i Yfr  /? 

'V';;  ’ 4 

IS  9# 

Maintains  required 
aileron  A stabilator 
: ressure 
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Aircraft  established  on  downwind  at  7000'  AGL 
300-350  knots,  weapons  select  switches  set  and  confirmed 
SITUATION  with  WSO,  second  aircraft  in  flight,  first  pass,  new  event. 

TASK  Mn  CR-7gTA<;g  30°  Rockets  Delivery/Controlled  Range  AierpACT  F-4E 

TASK  r.nAi  Perform  Rocket  Delivery hatc  Sept.,  1977 


EL. 

SEQ. 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


X. 


Y. 


Z. 


STARTS  ROLL  OUT 
Visual-Pitch  att: 
Bank  att: 


dive 

constant 


a <2  7<*  A 

'»*»  Um  eo 


Target 

Sight 

Aural-Chg.  in  aircraft  sound 
communication  - WSO 
Control-Aileron  & stabilator 


Determines  position 
to  start  roll  out 
to  have  aircraft 
pointed  at  target 


pressure 

Motion-Positive  G,  pitching 
down,  roll  stabilized 


n c 

Va 

CM 

□ Me 

AAC 

Q Mo 

4-C 

CP 

/&' 

A&o 

7-4 

Coordinates  aileron, 
rudder  & stabilator 
pressure 


CONTINUES  ROLL  OUT  TO  FINAL 
Visual-Pitch  att:  dive 

Bank  att:  rolling 

Target 

Sight 

Aural-Chg.  in  aircraft  sound 
Control-Increased  aileron,* 
rudder  & stabilator 
pressure 

Motion-Decreasing  positive  G,| 
constant  pitch, 
rolling 


' m>  jz. 


m 


Determines  proper 
roll  out  rate,  dive 
angle,  & alignment 
[with  target 
approaching 


0 C 

O Me 

O Mo 

VA 

C'M 

AAA 

P 

4-c 

' CP 

’sP " 

PS 

7-4 

Maintains  coordinated 
aileron,  rudder  & 
stabilator  pressure 


STOPS  ROLL  OUT 
Visual-Pitch  att:  dive 

Bank  att:  rolling 

Target 

Sight 

Fit. Inst:  Alt, A/S, ADI 
Aural-Chg.  in  aircraft  sound 
Control-Constant  aileron, 

rudder  & stabilator 
pressure 

Motion-Decreasing  positive  G, 
pitching  down,  rolling 


my 


A? 7 


(Determines  wings 
level  attitude 
approaching  & 
aircraft  pointed 
lat  target 


n c 

□ Me 

B Mo 

VA 

<-‘M 

AAV 

A 

40 

CP 

'°W 

4 

7c > 

/Po 

/-2 

Moves  aileron  6: 
rudder,  maintains 
stabilator  pressure 


AA. 


ESTABLISHES  FINAL  APPROACH  CONDITIONS 

Visual-Pitch  att:  dive 
— Bank  att:  level 


Ct±_  AjA 


Target 
Sight 

Fit. Inst:  Alt, A/S,  ADl] 
Aural-Chg.  in  aircraft  sound, 
- communication  - WSO 
"(calls  Alt, A/S  & Dive) 
Control-Increased  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure 

Motion-Normal  G,  pitch  & 
roll  stabilized 


determines  proper 
dive  angle  & air- 
speed approaching, 
|&  need  to  adjust 
trim 


B c 

B Me 

B Mo 

VA 

CM 

HC 

A 

4-C 

CP 

- • / • 

AT 

/S* 

-70 

/4o 

/-£ 

Adjusts  trim  & 
maintains  stabilator 
pressure 
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Aircraft  established  on  downwind  at  7000'  AGL, 

300-350  knot3,  weapons  select  switches  set  and  confirmed 
SITUATION  with  WSO,  second  aircraft  in  flight,  first  pass,  new  event, 

TASK  Mn  CR-7g  nu  30°  Rockets  Delivery/Controlled  Range  A,BrBApT  F-4E 

TASK  r.nai  Perform  Rocket  Delivery n ate  Sept.,  1977 


EL. 

SEQ 


BB. 


CC. 


DD. 


EE . 


CUES 


PREPARES  TO  TRACK  TARGET  AND 

Visual-Pitch  att:  constant 
~ Bank  att:  level 

Target/ pipper 
Fit. Inst:  Alt, A/S, ADI 
Aural-Normal  aircraft  sound, 
•communication  - WSO 
Control -Const ant  stabilator 
pressure,  neutral 
aileron  & rudder 
pressure,  trim 
switch  function 
Motion-Normal  G 


CONTINUES  ON  FINAL  TOWARDS  RELEASE  CONDITIONS 
Visual-Pitch  att:  dive 
level 


Bank  att: 

Target/ pipper 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound, 
•communication  - WSO 
Control -Aileron,  rudder  & 

stabilator  pressure 
Motion-Normal  G 


STARTS  FINAL  SEGMENT  OF  APPR(j> 

Visual-Pitch  att:  dive 
Bank  att:  level 

Target/pipper 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound, 
•communication  - WSO 
Cor.tro  1-Aileron  & stabilator 
pressure 
Motion-Normal  G 


CONTINUES  ON  FINAL 
V isual-Pitch  att:  dive 
Bank  att:  level 

Targe  t/pipper 
Fit. Inst:' Alt,  A/S 
Aural-Normal  aircraft  sound, 
•communication  - WSO 
Control-Aileron,  rudder  & 

stabilator  pressure 
Motion-Normal  G 


MENTAL  ACTION 


LAUNCH  ROCKETS 

Determines  proper 
drift  rate  of 
pipper  towards 
target  & release 
altitude  approach- 
ing 


Anticipates  rocket 
release  conditions, 
recovery,  & pull  up 

Sustains  dive 


ACH 

Determines  airspeed 
building  towards 
release  conditions 
& rate  of  pipper 
drift 


Determines  satis- 
factory sight 
picture  approaching 


MOTOR 

ACTION 

cj2Jj  0# 

Pfp- 

D C Q Me 

»'»1  ' N.  ■ 

Vo 

□ Mo 

7 

3 -a  op 

■ #/■ 

/ 

PP  \ 9o 

7-2 

Maintains  required 
aileron,  rudder  & 
stabilator  pressure 

og  7*7  CC 

332- 

□ C □ Me  Q Mo 

PA 

c m * 

3-a  cf? 

/St 

Maintains  required 
aileron  & stabilator 
pressure 

pp  PP, 

£23- 

Q C Q Me 

^7  HO 

Q Mo 

3-C  CP 

/£' 

po  SO 

7* 

Maintains  required 
aileron,  rudder  & 
stabilator  pressure 

(PZj  e, e 

p5?- 

D C Q Me 

V 

3-c  CP 

n mo 

A 

• • A r 

/>/ 

1 / 

/ >t 

7 2 

Pb 

Maintains  required 
aileron,  rudder  A 
stabilator  pressure 
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Aircraft  established  on  downwind  at  7000'  AGL, 

300-350  knots,  weapons  select  switches  set  and  confirmed 
SITUATION  with  '.V SO,  second  aircraft  in  flight,  first  pass,  new  event. 

TASK  un  CR-7g  t&ck  30°  Rockets  Delivery/Controlled  Range  aiptbapt  P-4E 


TASK  r.cii  Perform  Rocket  Delivery 


.DATE  Sept.,  1977 


EL. 

SEQ 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


GG. 


HH. 


LAUNCHES  ROCKETS 

Visual-Pitch  att:  dive 
Bank  att:  level 

Target/pipper 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound, 
♦communication  - WSO 
Control-Aileron,  rudder 

& stabilator  pressur^ 
[lot ion -Normal  G 


Determines  proper 
sight  picture  for 
weapon  release 


STARTS  RECOVER/ 

V isual-Pitch  att:  dive 
Bank  att:  level 

T-rget/pipper 
Aural-Chg.  in  aircraft  sound, [ 
_ communication 

(following  aircraft) 
Control-Aileron,  rudder  & 

stabilator  pressure, 
weapon  release 
button 

Mo ti or. -Normal  G 


Determines  need  to 
effect  smooth 
recovery  to  AG's 
within  2 seconds 


BEGINS  4G  PULL  OUT 
V isual-Pitch  att:  increasing 

Bank  att:  level 

Target 

Leading  aircraft 
Aural-Chg . in  aircraft  soundj 
communication  - range 
officer  (gives  rocket 
score ) 

Control-Increased  stabilator 
pressure,  constant 
aileron  & rudder 
pressure 

Motion-Positive  G onset 


Determines  satis- 
factory pitch 
movement  & need  to 
increase  power  to 
full  mil.  as  nose 
comes  through 
horizon 


c&7j  ^ 


D c 

□ Me 

Q Mo 

P/4 

c 

MC‘ 

A 

5-C 

CP 

If* 

9# 

/-?■ 

Maintains  required 
aileron,  rudder  Sc 
stabilator  pressure; 
activates  weapon 
release  button 


CfCr 

4SJ. 

a c 

□ Me 

Q Mo 

VA 

C 

A 40 

/Z 

3-C 

c? 

■=> t 

-/& 

// 

Moves 

stabil 

a tor 

PJp 

y/f 

D c 

Q Me 

Q Mo 

/A 

C'P 

4-1 

HC  /S 

Toi  » » • • ' » ■ • 

CP  if 

A* 

SO 

/CO 

/-V 

Maintains  stabilator 
pressure  & moves 
throttle 


:i . 


ESTABLISHES  4G  PULL  OUT 

Visual-Pitch  att:  increasing 
Bank  att:  level 

Rarge  landmarks 
Leading  aircraft 
Fit. Inst:  G meter 
Aural-Chg.  in  aircraft  sound 
Control-Constant  stabilator 
pressure,  throttle 
advance 

Motion-Constant  positive  G, 
pitching  up, 
acceleration 


Determines  4G 
schedule  approach- 
ing & need  to 
establish  constant 
schedule 


tr 

3b 

D c 

Q Me 

QMO 

9? 

C'P 

A 40 

A? 

4-C 

<3P 

S t 

35 

// 

Maintains  stabilator 
pressure 


v 


\ 
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Aircraft  established  on  downwind  at  7000’  AGL, 

300-350  knots,  weapons  select  switches  set  and  confirmed 
situation  with  VVSO,  second  aircraft  in  flight,  first  pass,  new  event. 

TASK  mo  CR-7g  tac*  30°  Rockets  Delivery/Controlled  Range  a i ptp a ft  P-4E 


TASK  ooAi  Perform  Rocket  Delivery 


n at f Sept,,  1977 


|jj  CUES  £J  MENTAL  ACTION 

STOPS  P’JLL  O'JT 

Visua 1-Pitch  att:  increasing 
Bank  att:  level 

Range  landmarks  Determines  proper 

Leading  aircraft  pitch  achieved  & 

Aural-Chg.  in  aircraft  sound  need  for  trim 
lontroI-Constan-  stabilator 
pressure 

Motion -Const ant  positive  G, 
pitching  up 


PREPARES  TRANSITION  To  CLIMBING  TURN 
Visual-Pitch  att:  climb 

Bank  att:  level  Anticip 


MOTOR  ACTION 


Aural- 

Cor.tro 


Motion 


Range  landmarks 
Leading  aircraft 
■Normal  aircraft  sound 
L-Decreased  stabilator 
pressure,  trim 
switch  function 
-Constant  positive  G 


D c 

□ Me 

Q Mo 

/ft 

cM 

Me 

A 

+C 

lit. 

Pt> 

fP 

Relaxes  stabilator 
pressure,  adjusts 
trim 


Anticipates  initi- 
ating climbing  turn 
to  downwind  when 
nose  passes  10-20° 
above  horizon 

Sustains  climb 


m i- 

□ c 

□ Me 

Q MO 

VC 

Aj/Z. 

A 

AV 

. (£1 

3-C 

sp 

/>■ 

. 

3 ;< 

7e 

/P 

Maintains  required 
aileron  5c  stabilator 
control 


STARTS  ROLL  IN  TO  CLIMBING  TIRN 
Visual-Pitch  att:  climb 

Bank  att:  level  n„ 


Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/ 


Determines  nose 
passing  through 
10-20°  & need  to 
initiate  turn  to 


Aural-Normal  aircraft  sound  downwind 
i ntro 1-Aileron  & stabilator 
pressure 

Motion-Constant  positive  G 


fj  V A /R 

□ C Q Me  Q Mo 

70  MC  J2 

A/f 

E £ 

It  ■ 

Coordinates  aileron 
& rudder  movement, 
moves  stabilator 


CONTINUES  ROLL  IN  TO  CLIMBING  TURN 
Visual-Pitch  att:  increasing 
Bank  att:  roll 


Range  landmarks 
reading  aircraft 
Aural-Normal  aircraft  sound 
Cot. trol-Incr eased  aileron 

rudder  & stabilator 
pressure 

Motion-Increased  positive  G, 
pitching  up,  rolling 


Determines  desired 
pitch  attitude  & 
satisfactory  roll 
rate/ turn  for 
proper  spacing 


"■  ' V ■■ 

□ C 

□ Me 

□ Mo 

\fc 

K4 

A 10 

3'C 

cP 

3^ 

.LirC 

so 

200 

Vi 

Maintains  coordinated 
aileron,  rudder  & 
stabilator  pressure 
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SITUAT  ION 


Aircraft  established  on  downwind  at  70C0’  AGL, 

300-350  knots,  weapons  select  switches  set  and  confirmed 
with  W SO,  second  aircraft  in  flight,  first  pass,  new  event 


TASK  m n CR-7g  task  30°  Rockets  Delivery/Controlled  Range AIBrBAfJ  F-4: 


TASK  GOAL  Perf°rm  Rocket  Delivery 


n AT  c Sept . , 1 jl  I 


CUES 

□ 

MENTAL  ACTION 

□ 

STOPS  ROIL  IN  TO  CLIMBING  TURN 
V isual-Pitch  att:  constant 
— Bank  att : roll 


MOTOR  ACTION 


D c n Me  n m o 


Range  landmarks 
Leading  aircraft 
Aural-Normal  aircraft  sound 
Control-Constant  aileron, 

rudder  & stabilator 
pressure 

Motion-Constant  positive  G, 
constant  pitch, 
rolling 


00.  ESTABLISHES  CLIMBING  TURN 
V isual-Pitch  att:  cohstant 
Bank  att:  constant 

Range  landmarks 
Leading  aircraft 
Fit. Inst:  Alt,  A/S 
Aural-Normal  aircraft  sound 
Control -Neutral  aileron  ^ 
rudder  pressure, 
constant  stab’ lator 
pressure 

Motion-Constant  positive  G, 
constant  pitch, 
roll  stabilized 


Determines  proper 
pitch  attitude  & 
bank  angle  achieved 


5>P 


Coordinates  aileron 
& rudder  movement, 
maintains  stabilator 
pressure 


' Ow 


O c 

□ Me 

a mo 

need  for 

/c 

MG 

3'C 

S/? 

■-  ■/  - 
/7> 

./Pc 

/oo 

Adjusts 

trim 

9 

maintains  stabilator 
pressure 


One  v One  INTERCEPT/SINGLE  TURN  CONVERSION 
(Missile  Shot,  Like  Aircraft,  Controlled  Range 


M M 

o o 

*> 

ITS  O 

a> 

■H 

bO 

O 

i a 

u 

•H 

0) 

+>  +» 

X 

a>  *h 

w 

a>  a3 

CM  * 

OVD 
CD  V> 
I >j  O 
CD  rH 


5 X 


in  V 


6h  CO  q 
C -H 

6-*  -*->  cO 

M *rH  <D 
W i O 


13b 


Single  turn  conversion  maneuver  diagram 


Defender  aircraft,  level  at  20,000',  450  knots, 
all  systems  checked  and  functioning,  awaiting  GCI 
SITU  AT  ION  bearing  plots;  hostile  aircraft  at  27,000'. 

Alt, '-7  attack  ~ 7 77  7 

Controlled 

TASK  Kin  CR-laTACK  Air  to  air  ir.tercept/Range AIR 


AIRCRAFT. 


TASK  a i Perform  single  turn  conversion,  launch  AIK-7  n at f Se 


0 

CUES 

B 

MENTAL  ACTION 

□ 

MOTOR  ACTION 


A.  RECEIVES  GCI  COMMITMENT  AGAi: 
Visual-Pitch  att:  level 
Bank  att:  level 

Pit. Inst:  cross  check 
Aural-Normal  aircraft  sound, 
communication  - GCI 
Cor.tr ol-Ailer on  & stabilator 
pressure 
Mot ion -Normal  G 


1ST  TARGET  AIRCRAFT 

Discerns  communi- 
cation (GCI  advises 
commit  on  target) 

Sustains  level 
flight 


-A_- 

*3 

a c 

□ Me 

□ Mo 

62 

0 

’ "'zc  ' 

■ (?] 

A 

3~C 

' Waj 
(T’l-St 

1 . , 

50 

66 

7Z 

Activates  mic.  button, 
communicates  - 
(acknowledgment) , 
maintains  required 
aileron  & stabilator 
control 


B.  PREPARES  TURN  TO  ATTACK  VECTOR  AND  CLIMB  TO  COMBAT  ALTITUDE 
V isual-Pitch  att:  level  - 

Bank  att:  level 


communication  - ',7 SO 
(calls  radar  contact 
& lock-on) 

Control-Aileron  & stabilator 
pressure,  mic. 
button  function 
Motion-Normal  G 


DC  Q Me 

Anticipates  climb- 

/A 

ing  turn 

..<r_ . . til 

Sustains  level 

OU>«-  ••  • ' \ .■< 

3- O'  CP 

flight 

35  70 

Maintains  aileron  U 
stabilator  control 


STARTS  ROLL  IN  AND  CLIMB 

Visual-Pitch  att:  level 

- Bank  att:  level  Discerns  require- 

Aural-Normal  aircraft  sound,  ment  to  start  turn,1 
communication  - ',YS0  climb  to  target 
(calls  turn  heading)  vector 
Cor.trol-Aileron  & stabilator 
pressure 
Motion-Normal  G 


CONTINUES  ROLL  IN  AND  CLIMB 
Visual-Pitch  att:  increasing 
” Bank  att:  rolling 

Aural-Chg.  in  aircraft  sound  Determines  satis- 
C_ortro_l- Increased  aileron,  factory  pitch  & 

stabilator  & rudder  roll  rate 
pressure;  throttle 
advance 

Motion-Positive  G onset, 

acceleration,  pitching 
up,  rolling 


□ C B Me 

SVf 

B Mo 

SO 

P 

3-C  "tiP 

7 b 07S 

/£ 

Coordinates 

ailero 

and  rudder. 

moves 

atabilator , 

moves 

throttle 

*77 

OC  B Me 

B Mo 

Vfi  MC 

k 

c ai  . 

5-C  (P 

r,£.„ 

55  //o 

/'? 

fair.tains  aileron, 
udder  & stabilator 
pressure 
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SITUATION 


Defender  aircraft,  level  at  20,000',  450  knots, 
all  systems  checked  ar.d  functioning,  awaiting  GCI 
bearing  plots;  hostile  aircraft  at  27.000'. 

. H m **  , T i 1 


attack  _ . , , 

Controlled 

TASK  Mn  OR -la  Tt;t  Air  to  air  intercept/  Range 


AIRCRAFT  P-45 


TASK  r.rm  Perform  single  turn  conversion,  launch  AIM-7  n at f Sept..  ID?' 


EL. 

SEQ. 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


STOPS  ROLL  IN  AND  CLIMB 
Visual-Pitch  att:  increasing 
Bank  att;  rolling 
Aural -Chg.  in  aircraft  sound 
Control-Constant  aileron, 

- stabilator  & rudder 
pressure 

Mot  Ion-Increasing  positive  G,| 
pitching  up,  rolling 


JL  Q 


Determines  proper 
pitch  & tank 
angles  approaching 


a c 

□ Me 

a mo 

7a 

CM 

mo 

/ 

40 

& 

4C 

Coordinates  aileron 
ic  rudder  pressure, 
maintains  stabilator 
pressure 


P. 


CONTINUES  TURN/CLIMB 
Visual-Pitch  att:  constant 
Bank  att;  constant 

Fit. Inst;  cross  check 
Aural-Normal  aircraft  sound 


Jr? 


Sustains  climbing 
turn 


Control-Neutral  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure 

Jot ion-Constant  positive  G, 
stabilized  pitch 
k roll 


D c 

VC 

M 

P Me 

t" 

□ Mo 

3-C 

cO 

> 

3S 

40 

/-? 

Maintains  aileron  & 
stabilator  control 


CONTINUES  C 

constant 

rolling 

radar  scope 
craft  sound, 
ion  - WSO 
1 out) 

k stabilator 


H. 


STARTS  ROLL  OUT, 
Visual-Pitch  att 
Bank  att: 

Tracking: 

Aural -Normal  air 
comr.ur.icat 
(calls  rol 
Control- A i 1 e r o r. 

pressure 

.'.otior.-Constant  positive  G, 
constant  pitch, 
rolling 


CONTINUES  ROLL  OUT 
V isual-Pitc h att:  constant 
Bank  att:  rolling 

Aural-Normal  aircraft  sound 
'Control-Increased  aileron  A- 
rudder  pressure, 
constant  stabilator 
pressure 

Vo_ti_on -Decreasing  positive  G. 
constant  pitch, 
rolling 


If. 3 


C2&l/<A.  ijr 


Discerns  point  for 

Q C Q Me 

vA  c >c 

CM 

a mo 

/C 

roll  out 

40  CO 

"f&'/st 

4C 

7c 

Coordinates  aileron 
& rudder  pressure, 
maintains  stabilator 
pressure 


■J7? 


Determines  satis- 
factory roll  rate 

D c 

7c 

M 

□ Me 

» 1 i • iTi 

MO 

□ Mo 

£ 

k constant 
attitude 

pitch 

3-0 

CO 

& 

, >£ 

30 

/-4 

Maintains  aileron, 
rudder  k stabilator 
pressure 
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Defender  aircraft,  level  at  20,000',  450  knots, 
all  systems  checked  and  functioning,  awaiting  GCI 
situation  bearing  plots;  hostile  aircraft  at  27,000’. 

u — 7177-7'  d track 1 7 77  

Controlled 

TASK  no  CR-la  Air  to  air  intercept/  Range 


AIRCRAFT. 


TASK  r.nt!  Perform  single  turn  conversion,  launch  AIK-7  hate  Sept,,  1977 


0 

CUES 

B 

MENTAL  ACTION 

□ 

STOPS  ROLL  OUT,  CONTINUES  CLOJB 
Visual-Pitch  att:  constant 
Bank  att:  rolling 

Fit. Inst:  cross  check  Determines  wings 
Aural -Normal  aircraft  sound  level  attitude 
Control-Constant  aileron,  approaching  with 
rudder  & stabilator  constant  pitch 
pressure 

Motion-Decreasing  positive  G, 
constant  pitch, 
rolling 


STARTS  LEVEL  OFF 
Visual-Pitch  att:  climb 
Bank  att:  level 

Fit. Inst:  HSI 

Trk.Inst:  radar  scope 

(target  heading  Discerns  level  off 
determination)  at  combat  altitude 
Aural -Normal  aircraft  sound, 
communication  - WSO 
"(calls  azimuth, 
elevation  & overtake) 

Control-Neutral  aileron  & 
rudder,  constant 
stabilator  pressure 
Vo t ion -Deer easing  positive  G, 
constant  pitch 

COMPLETES  LEVEL  OFF 
Visual-Pitch  att:  decreasing 
Bank  att:  level 

Fit. Inst:  cross  check  Determines  level 
Aural-Normal  aircraft  sound,  at  combat  altitude 
•communication  - WSO 
Control -Decreased  stabilator 
pressure 

Motion-Decreasing  positive  G, 
pitching  down 


SETS  COMBAT  MACH 
Visual-Pitch  att:  level 
Bank  att:  level 

Fit. Inst:  Alt,  A/S  Determiner:  combat 
Aura  1 -Normal  aircraft  sound,  Mach  achieved 
communication  - WSO 
••(calls  target  tic  alt.) 

Control-Decreased  stabilator 
pressure 
V.otior.-Kor::a  1 G, 

pitch  stabilized 


MOTOR  ACTION 


□ Me 

Ml' 

□ Mo 

ir-c 

cF 

m 

Coordinates  aileron 
& rudder,  maintains 
stabilator  pressure 


'.y.  /y* 


O c 

□ Me 

□ Mo 

i/A 

CW 

MC 

/ 

St 

3S 

35 

/-/ 

Relaxes  stabilator 
pressure 


a c 

□ Me 

□ Mo 

Yfi 

CfJ 

MC 

/ 

4-C 

4? 

7h 

35 

35 

// 

Adjusts  throttle 
(minimum  AB) 


Defender  aircraft,  level  at  20,000',  450  knots, 
all  systems  checked  and  functioning,  awaiting  GCI 
situation  bearing  plots;  hostile  aircraft  at  27,000'. 

AIM-7  attack  Controlled 

TASK  no  Ch-la  task  Air  to  air  intercept/  Range AinniAfT  F-45 

TASK  00 a 1 Perform  single  turn  conversion,  launch  AIM-7  hats  Sept.,  1977 


0 

CUES 

□ 

MENTAL  ACTION 

□ 

MOTOR  ACTION 


CONTINUES  INTERCEPT  VECTOR 
Visual-Pitch  att:  level 
Bank  att:  level 
Aural-Chg.  in  aircraft  sound, 

communication  - GCI  Discerns  GCI 

(calls  target  hostile)  communication  & 
Control-Throttle  advance  need  to  acknowledge 

Mction-Normal  G, 

acceleration  Sustains  level 

flight 


N.  CONTINUES  INTERCEPT  VECTOR 
Visual-Pitch  att:  level 
Bank  att:  level 


Fit. Inst:  HSI  Discerns  satis- 

Armament:  Msl.  status  factory  vector 
Aural-Normal  aircraft  sound,  information 
communication  - WSO 

(calls  "Judy"  - taking  Sustains  level 
over  intercept)  flight 

Control-Aileron  & stabilator 
pressure,  master 
arm  function 
Motion-Normal  G,  mic. 

button  function 

CONTINUES  INTERCEPT 
Visual-Pitch  att:  level 
Bank  att:  level 

Aural-Normal  aircraft  sound,  Sustains  level 
♦"communication  - WSO  flight 
Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 


Vfi 

/] 

CM. 

P 

' m • f 

4-C 

Sp 

• S S 

60 

Activates  master 
arm 

Maintains  required 
aileron  k stabilator 
control,  activates 
mic.  button, 
communicates 


DC  □ Me  Q Mo 


SITUATION 


Defer.der  aircraft,  level  at  20,000',  450  knots, 
all  systems  checked  and  functioning,  awaiting  GCI 

bearing  plots;  hostile  aircraft  at  27,000'. 

AIN.-7  attack  Controlled 

TASK  NO.  -9R~^g-T  ASK Air  to  air  intercept/  Range AIRCRAFT 


TASK  r.rm  Perform  single  turn  conversion,  launch  AIM-7  hate  Sept.,  1977 


EL. 

SEO 


MENTAL  ACTION 


MOTOR  ACTION 


P. 


PREPARES  LIARD  TURN  TO  TARGET 
Visual-Pitch  att:  level 
Bank  att:  level 
Aural-Normal  aircraft  sound, 
•"communication  - WS0 
Cor.tr o 1 -Aileron  & stabilator 
pressure 
Motion-Normal  G 


Anticipates  turn 
intercept  vector 

Sustains  level 
flight 


td 


a c 

□ Me 

□ Mo 

9 

■ - \rr 
. if) 

3'C 

cp 

/A 

st 

P-P 

po 

Q. 


STARTS  TURN  TO  INTERCEPT  VEC 
Visual-Pitch  att:  level 
Bank  att:  level 
Aural-Normal  aircraft  sound 
Control -Aileron,  stabilator 
& rudder  pressure 
Motion-Normal  G 


(TOR 


Determines  nee 
start  turn  to 
attack  vector 


d 


Maintains  required 


aileron 

control 

U sta 

bilator 

<«Ur/  <P  .. 

-£k 

O c 

Q Me 

□ Mo 

!/C 

/PC 

A 

z-c 

CP 

T&  £ 

pP 

/pp 

fe 

R. 


CONTINUES  ROLL  IN 
Visual-Pitch  att: 
- Bank  att: 


leve  1 
rolling 


Pit. Inst:  ADI 

Trk.Inst:radar  scope 
Aural-Chg.  in  aircraft  sound 
Control-Increased  aileron  & 
rudder  pressure, 
throttle  advance 
Motion-Normal  G,  rolling 


Determines  satis- 
factory roll  rate 
& reed  for  stabil- 
ator to  maintain 
level  turn 


STOPS  ROLL  IN 
Visual-Pi tch 


att : increasing 


” Bank  att:  rolling 
Aural-Normal  aircraft  sound 
""communication  - WSO 
Control-Increased  stabilator 
pressure,  constant 
aileron  4c  rudder 
pressure 

Motion-Positive  G onset, 

rolling,  pitching  up 


Determines  correct 
bank  angle 
ap; roaching 


Coordinates  (rapid) 
aileron  & rudder  with 
throttle  movement 


p. 

fZSp 

a c 

||  Me 

Q Mo 

i/A 

CM 

HC 

P 

4-C 

C? 

Ip 

PpP 

Ye 

t/.air.ta 

ir.s  coordina 

aileron  & rudder 

presru 

re,  moves 

stabi 1 

a tor 

<AG> 

a c 

Q Me 

□ Mo 

£W 

AtC 

fi 

4-C 

SP 

ft 

/-£ 

Z ~ rd  i 

r.a  t e s 

•iilerc 

S ru  1 1 

er  \ re 

, 

relax- 

s ptat 

i lator 

j ressu 

re 
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SITUATION 


Defender  aircraft,  level  at  20,000’,  450  knots, 
all  systems  checked  and  functioning,  awaiting  GCI 
bearing  plots;  hostile  aircraft  at  27,000'. 


TASK  NO. 


AIK-7  attack 

-TASK  . 


Controlled 


CR-la  TA«.„  Air  to  air  intercept/  Range 


TASK  GOAL 


Perform  single  turn  conversion,  launch  AIK-7 


. A I B C B A F T F~4E 

n AT F oCpt  . , ID  I I 


EL. 

SEQ. 


T. 


U. 


V. 


w. 


CUES 


CONTINUES  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Fit. Inst:  ADI,  Alt. 
Aural-Normal  aircraft  sound 
Control-Neutral  aileron  & 
rudder  pressure, 
decreased  stabilator 
pressure 

Motion -Const art  positive  G, 
pitch  Ac  roll 
stabilized 


a c 

D Me 

a mo 

Sustains  turn 

i/C 

' ?' 

y 

3'C 

SP 

■ >/' 

. sc 

40 

iX> 

STARTS  R : OUT 
isua l-?itc h att:  constant 
~ Bank  att:  constant 

Fit. Inst:  ADI,  HSI 
A oral -Normal  aircraft  sound, 
communication  - WSO 
(calls  "roll  out") 
Control-Aileron,  rudder  & 

stabilator  pressure 
loti oi -Constant  positive  G, 
pitch  Ac.  roll  constant 


CONTINUES  ROLL  OUT 
Visua 1 -Pitch  att:  decreasing 
Bark  att:  rolling 
Aural-Normal  aircraft  sound 


Cor. trol -Increased  aileron  (c 
rudder,  decreased 
stabilator  pressure 
Cot  ior-De creasing  positive  G, 
pitching  down, 
rolling 


STOPS  ROLL  OUT 

Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

Fit. Inst:  ADI,  HSI 
Aural-Normal  aircraft  sound 


Con  trol -Constant  aileron  6- 
rudder  pressure, 
decreased  stabilator 
pressure 

Koti or. -Decreasing  positive  G, 
pitching  down, 
rolling 


MENTAL  ACTION 


Discerns  roll  out 
point 


Determines  satis- 
factory roll  rate 


Determines  point 
for  roll  out 
achieved 


MOTOR  ACTION 


/3S 


Maintains  required 
aileron  k stabilator 
control 


goo 


a c 

a Me 

a mo 

dad 

s?* 

4C 

sp 

t 

’%/ 
fa  St 

SS 

J-75 

/-£ 

Coordinates  aileron 
U rudder  pressure, 
relaxes  stabilator 
pressure 


cgcuu.- 

MSC 

D c 

'vC 

B Me 

4C 

B Mo 

“P 

44 

CP 

' Jil  at 

40 

4-oo 

Maintains  coordinated 
aileron  k rudder 
pressure,  relaxes 
stabilator  pressure 


cgr/a. J/U' 


49 


a c 

□ Me 

Q Mo 

V> 

CAS 

MC 

7 

4-c 

9P 

€0 

450 

Coordinates  aileron 
& rudder  pressure, 
mair.tairs  stabilator 
pressure 
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Defer. der  aircraft,  level  at  20, COO',  450  knots, 
all  systems  checked  and  functioning,  awaiting  GCI 
ieari r.g  plots;  hostile  aircraft  at  27.000'. 


TASK  r.nti  Perform  single  turn  conversion,  launch  AIM-7  ntTt  Sept.,  1977 


1’aintains  required 
aileron  k stabilator 
control 


Coordinate^  aileron 
& rudder  movement, 
moves  stabilator 


Maintains  aileron 
k rudder  pressure 
with  constant 
stabilator  pressure 


4C  z-xs  /-s 

Coordinates  aileron 
& rudder  pressure, 
maintains  stabilator 
pressure 


n c 

□ M« 

0 Mo 

VC  1 

< 

2-C 

cr 

20 

/oo 

7 ? 

D c 

□ Me 

□ Mo 

Va 

cm 

ft 

7 

4'C 

Cf 

/& 

3S 

70 

o«'*u'  not* 

il  CUES 

Q MENTAL  ACTION 

PREPARES  FOR  FINAL  ATTACK 

Visual-Pitch  att:  level 

Bank  att:  level 

Anticipates  final 

Trk.Inst:  radar  scope 

attach  steering 

Aural-Normal  aircraft  sound. 

Sustains  level 

••communication  - WSO 

flight 

Control-Neutral  aileron  « 
rudder  pressure, 
constant  stabilator 
pressure 

Motion-Normal  G.  pitch  & 
roll  stabilized 

PRESSES  FINAL  ATTACK  STEERIN' 
Visual-Pitch  att:  level 

Bank  att:  level 
Aural-Normal  aircraft  sound 

J 

Determines  turn  k 

Control-Aileron  & stabilator 

climb  required  to 

pressure 

achieve  firing 

Motion-Normal  G 

envelope  position 

CONTINUES  ROLL  IN  TO  FINAL  .V 

’TACK 

Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Trk.Inst:  radar  scope 

Determines  correct- 

attack  display 

ives  to  pitch  a. 

Aural-Normal  aircraft  sound. 

roll  rates 

communication  - WSO 
(calls  "you  have  the 
dot"  - pilot  now  has 
control  of  intercept) 
Control-Increased  aileron 

rudder  k stabilator 
pressure 

Motion-Positive  G onset. 

pitching  up,  rolling 

STOPS  ROLL  IN 

Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Trk.Inst:  radar  scope 

Determines  proper 

attack  display 

pitch  k bank  angle 

Aural-Normal  aircraft  sound 

approaching 

Control-Constant  aileron. 

rudder  k stabilator 
pressure 

Motion-Increasing  positive  G. 
pitching  up,  rolling 
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Defender  aircraft,  level  at  20,000',  450  knots, 
all  systems  checked  and  functioning,  awaiting  GCI 

SITU  AT  ION  bearing  plots;  hostile  aircraft  at  rT.CCQ1. 

AIfv.-7  attack  Controlled 

TASK  NO.-CRzlg-TASK  Air  to  air  int-.-rcer  t/  Lan.-p aibcraft  1-42 


TASK  r.nAi  Perform  single  turn  conversion,  launch  AIM-7  nATp  Se:t.,  197" 


EL 

SEO. 


BB  J 


CC. 


DD. 


CUES 


CONTINUES  TURN  TO 

Visual-Pitch  att: 


PINAL  ATTAj 

climb 

(constant) 
Bank  att:  rolling 
Aural-Normal  aircraft  sound  ■ 
communication  - V/SO 
(calls  target  range  k 
launch  range) 
Control-Neutral  aileron  k 
rudder  pressure, 
constant  stabilator 
pressure 

Notion-Constant  positive  G, 
pitching  up, 
roll  stabilizing 


STARTS  ROLL  OUT  ON  , ATTACK  VK< 
Visual-Pitch  att:  constant 
Bank  att:  rolling 

Trk.Inst:  radar  scope 
attack  display 
ormal  aircraft  sound 

-Aileron,  rudder  k 

stabilator  pressure 
Motion-Constant  positive  G, 
pitch  & roll 
stabilized 


Aural -Nc 
lor.trol- 


CONTINUES  ROLL  OUT 
Visual-Pitch  att:  constant 
Bank  att:  rolling 

Trk.Inst:  radar  scope 
attack  display 
Aural-Normal  aircraft  sound', 
communication  - iff  SO 
(calls  target  range  & 
launch  range) 

Control-Increased  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure 

Motion -Decreasing  positive  G 
pitch  constant, 
rolling 


MENTAL  ACTION 


!K  VICTOR 


Sustains  turn 


rOR 


Determines  lead 
point  for  roll  out 
achieved 


Q MOTOR  ACTION 

^7 

Q c □ Me 

Vfl  " r " 

CM  1 

Q Mo 

A'C  GF 

' 77 
& 

, at 

3G  7o 

/-A- 

Maintains  required 
aileron,  rudder  k 
stabilator  pressur 

□ c Q Me 

vC  /JC 

□ MO 

F 

3-C  CF 

‘ fa;  / 

i*.  * 

FAG 

Determines  need  for) 
minor  corrections 
in  pitch  attitude 
a roll  rate  to 
center  steering  dot! 


Coordinates 
k rudder 
maintains  s 
pressure 


iileron 

essure, 

tabilator 


wV-d-fU.  L?/J 


FA 

ej4. 

GO 


□ Me 

M(f 

cf 

/oo 


*77 

D Mo 

£ 

> 

/'* 


Moves  aileron  k 
relaxes  stabilator 
pressure 
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Defender  aircraft,  level  at  20,000',  450  knots, 
all  ays tens  checked  and  functionin',  awaiting  GCI 

SITUATION  bearing  plots;  hostile  aircraft  at  27,000'. 

AIK-7  attack  Controlled 

TASK  mo  CR-la  -‘ir  t0  ai-  intercept/  Range  AIB 


AIRCRAFT 


TASK  r.nn  Per  for:.',  single  turn  conversion,  launch  AIV.-7  n&TF  Se; 


IS 


MENTAL  ACTION 


EE.  STOPS  ROLL  OUT 

Visual -Pitch  att:  decreasing 
Bank  att:  rolling 

Trk.Inst:  radar  scope 

attac.-c  display  Determines  steerir. 
Aural-Chg.  ir.  aircraft  sound  dot  centered 
Control -Inc reared  aileron, 

decreased  stabilator 
pressure 

V.ot ion. -Decreasing  positive  G, 
pitching  down, 
rolling 

FF.  FIRES  AIM-7  MISSILE 

Visual-Pitch  att:  climb  Determines  in  hear 

3 ‘ e\e^  of  launch  envelope 

Trk.Inst:  radar  scope  & time  to  fire 

attack  display  AIM-7  (dot  ir.  ASE 
Aura  1-Ch.~ . ir:  aircraft  sound,  circle  while 


MOTOR  ACTION 


C'/2-/a  ee 


□ Me  Q Mo 


/z 

V.air. tains  aileron, 
stabilator  & rudder 
pressure 


communication  - WS0 
(calls  in  range) 
Control-Constant  aileron, 

stabilator  U.  rudder 
pressure 

Motion-Lormal  G,  pitch  & 
roll  constant 


expanding) 
Sustains  climb 


T/T 


0) 
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Reattack  maneuver  diagram 


Attacker  set  I'or  "Pox  I"  missile  launch,  approximately 
4 to  6 miles  from  the  target,  with  radar  lock-on. 
SITUATION  Defender  assuming  roll  of  a bomber  threat. 


TASK  NO  rtu  Reattack/Controlled  Range 


TASK  GOAL 


To  Reattack  from  Single  Turn 
Conversion  ar.d  launch  All, '.-9 


AIRCRAFT 
-DATE  ,§££ 


APPROACHES  "FOX  I"  MISSILE  3j!0T  (FRONT  QUARTERII 
Visual-Pitch  att:  level 

Bank  att:  constant 

Trk.Inst:  radar  scope  Determines  "Fox  I" 

attack  display  parameters  approach- 
Aural-Normal  aircraft  sound,  ir.g  (steering  dot 
communication  - .V SO  centering) 

♦(calls  azimuth,  ele- 
vation, range  i:  knots  Sustains  climb 
overtake  in  relation 
to  hostile  aircraft) 

Centre  1 -Constant  aileron, 

rudder  u stalilator 
pressure 
Motion-Normal  G 

PREPARES  FOR  "FOX  I"  LAUNCH  . REATTACK 
Visual-Pitch  att:  level 

Ear.k  att:  constant 

Trk.Inst:  radar  scope  Anticipates  missile 
attack  display  launch  y reattack 
Aural -Normal  aircraft  sound, 

•communication  - A’ 30  Sustains  climb 

Control -Aileron , rudder 

stabilator  pressure 
Motion-Nor  al  3 


LA 'INCHES  "FOX  I"  (AIM-7) 
Visual-Pitch  att:  level 

Bank  att:  constant 

Tr.Inst:  radar  scope 
attack  display 
Aural -Normal  aircraft  sound, 
•communication  - '.V SO 
-,-r.tro  1-Aileron,  rudder  & 

stabilator  pressure 
Motioi.-Nor  al  G 


MOTOR  ACTION 


! ATTACK) 

(v-M ..  / jtir- 

n C □ Me  Q Mo 

i/'A  ' tic  "j 

£ . (£L  L „ , 

, & « 

3S  70  tiZ 


Maintains  required 
aileron,  rudder  & 
stabilator  control 

CgrJ-%  e 33? 

Q c Q Me  Q MO 

f 77  l 

M . 2 2 

70  V'7 

Maintains  required 
aileron,  rudder  t: 
stabilator  control 


Determines  proper 
missile  laurch 
parameters,  need  to 
launch  missile  & 
commu nic  a t e (call 
"Fox  I"  to  GCI ) 

Sustains  climb 


c 

/-?Z- 

D c 

FA 

c 

Q Ms 

NC 

■m. 

cti 

□ Mo 

7 

■ vc  (J  r 

36' 

7o 

z 

Activates  trigmer; 
maintains  required 
aileron,  rudder  Sc 
stabilator  control; 
activates  mic. 
button:  communicates 


SITUATION 


Attacker  set  :or  "Fox  I"  missile  launch,  approximately 
4 to  6 miles  from  tae  target,  with  ras-.r  lock-on. 
defender  assuming  roll  of  a bomber  threat. 


task  no  CI\-2a  TA<;|<  Reattach /Cor. trolled  Range 
To  '-.eattac:-:  from  Single  Turn 
TASK  GOAL  Conversion  ar.d  launch  AIM -9 


AIRCRAFT 
.DATE  3~- 


D cues 

|7j  MENTAL  ACTION 

STARTS  PULL-UI  OUT  IF  H £ Til 
.’isual-Pitch  att : level 

Sark  att:  constant 

I AIRCRAFT’S  PLANE 

Aural-Normal  aircraft  sound. 

Discerns  need  to 

communication  - WSO 

pull  ^ add  power, 

(calls  "come  hard  up, 

ar.d  locate  target 

left”  ) 

Coi.trol-Aileror.,  rudier  k 

s t . 1 tor  pressure ; 

trigger  function; 
mic.  function 
Motion-Normal  G 

visually 

CONTINUES  PULL  UP  INTO  LEFT 
Visual  -Pi  t : 1 1 : ir.c  • is 

Bark  att:  rolling 

I URN 

Target  (aircraft) 

Discerns  target  & 

Aural-Ohe.  in  ircralt  sound 

need  to  continue 

Control-Increased  aileron  & 

pu 11— us  out  of 

rudder  pressure, 

hostile  aircraft's 

increasing  staoilato: 

"plane  & call 

pressure,  tarottle 
advanc  e 

Motion-Positive  0 onset. 

"Tally  Ho" 

pitching  up,  rolling 

n c 

Q Me 

□ Mo 

£ 

9C 

/z- 

3'C 

SP 

fan 

j ... 

40  2-C(> 

Coordinates  aileron 
k rudder  pressure, 
moves  stafcilator, 
moves  tr.rottle  (t~  AB 

□ C □ Me  □ Mo 

£S  4 7£  /'S 

Mainta  Li  rdii 

aileron  & rudder 
pressure,  roves 
stabilator,  ccmr.uni- 
cates  (calls 
"Tally  Ho"  to  V,'.;  ) 


CONTINUES  PULL-UP  AND  LEFT  TiJKN 

Visual-Pitch  -tt:  increasing  -jj‘c  jgj Me  a mV 

Bank  at t:  rolling  W 

Target  Determines  need  to  - . .... 

Aural-Chg.  in  aircraft  sound,  continue  pull  . 7f/i  fa  A' 

communication  - V/30  ron  to  stay  behind  ^ c'  /fa  fa 
(calls  "Stat  Out")  tarret  aircraft's  "far  77  )/' 

Co:  tro l-Con3tant  aileron  k 3_q  line  & make  ^ 

rudder  pressure,  aero  call  to  ,VSO 

increased  stabilator  (target’s  position)  ■'  ‘ :onstar.1 

pressure  aileron,  rudder  i 

' ' ‘ - Increasing  Ltive  G,  stabilator  pi  ure; 

pitching  up,  rolling  ' communicatee  (pilot 

calls  target's 
position  ir.  relation 
to  wir  .-s  c:  a ire  r.a  t ) 


CONTINUES  PULL-UF  & ROIL  0 VI 
Visual-Pitch  att : increasing 
Bank  att:  rolling 

Target 

Aural-Chg.  in  aircraft  sound 
com.municatior  - pilot 
to  7,'SO 

C or. trc  1-Cons tar.t  aileron, 

rudder  & stabilator 
pressure 

Mot  ior.-Cor:9 tar.t  3,  pitching 
up,  rolling 

STARTS  ROIL  OVER  THE  TOP 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Target 

Aural-Chg.  in  aircraft  sound, 
communication 
Control-Constant  aileron, 

rudder  it  stabilator 
pressure 

Motion-Cons tant  G,  pitching 
up,  rolling 


CONTINUES  ROLL  OVER  THE  TOP 
Visual-Pitch  att:  decreasing 
Ban.-:  att:  rolling 

Target 

Aural-Chg.  ir.  aircraft  sound, 
c ommu  r.  ic  a ti  on 

Control-Increased  aileron  & 
rudder  pressure, 
reduced  stabilator 
pressure 

Votioi.-Decreasir.,  positive  G, 
pit  chin,-  do'.vn,  rolling 

CONTINUES  ROLL  GV  R THE  TOP 
V isual-Pitc ..  att:  decreasing 
Bank  att:  rolling 

Target 

Aural-Chg . in  aircraft  sound 
Control-Aileron,  rudder  & 

stabilator  rressure 
lotion -Cone tant  positive  G, 
pitching  down,  rolling 


CHE  TOP 


Determines  need  to 
roll  over  the  top 
toward  target  air- 
craft's flight 
path  & make  aero 
call  to  -V30 


Det-rr.ir.es  adequate 
vertical  & lateral 
separation,  need  to 
roll  over  the  top 
to  target  aircraft's 
flight  path  ■,  make 
aero  call  to  73C 


l%2  ELu, 

-f£ 

n c 

□ me 

□ Mo 

# 

MC 

/z 

4-C 

CP 

• A, 

MS  Cm 

~Es 

//o 

Ep- 

Maintains  cor.star. 
aileron,  rudder  & 
sta:ilator  pressu: 
communicates  - ,'3 

Cg-J2u. 

D c 

ZA 

CM 

□ me 

M7 

□ Mo 

k 

CP 

[&/c* 

P7S 

Kr 

Coordinates  aileron 
tc  rudder,  relaxes 
stabilator  pressu 
co:  municates  - '.VS 

CM 

Q c Q me  Q mo 


Determines  adequate 
vertical  6:  lateral 
separation,  n<  - 
to  continue  roll 
rate 


INVERTED)  T.  WAR l1.', 


Determines  proper 
flight  pathpositi: 
in  relation  to 
tar  et  aircraft , 
need  to  continue 
roll  down  into 
jet ' plane , ■ 
need  to  make  aero 
call  to  .730 


ZA  A 'IC  /2~ 

c m 

C Z.  HE 

ss  z-j-c 

Ka intains  coordinated 
i.3  ron , rudd  i S 
stabilator  pressure 

' FLIGHT  PATH 

^ <A.  a2uSC- 

Q C Q Me  □ Mo 

;;  ■ • 2 

P CP 

so  V-  s' 

'.’air, tains  coordinated 
aileron  rudder 
pressure,  moves 
stal  Lator.  ini- 


u o I 


SITUATION 


I 


Att  - -t  : r " ax  I"  missile  launch,  approximately 
4 to  6 miles  from  the  target,  with  radar  lock-on. 
Defender  sour.it.  - roll  of  a bomber  threat. 


TASK  NO.ia 
TASK  GOAL  . 


-la  tuk  Re  . ttacu/Cor.trolled  Range 
To  Reattack  fro:.  Single  Turn 
Conversion  ai  d launch  AIK-9 


AIRCRAFT  —LZ1 
n at  c • ’ 


CONTINUES  ROLL  & PULI  TO  TARGE  I AIRCRAFT'S  FL: 
Visual-Pitca  att:  decreasing 
Bar..<  att:  rolling 


et  Determines  proper 

Aural-Chg.  ir.  ..ircraft  sound,  roll  rate  , need  t( 
corrjr.ur.icaxior.  continue  pull  down 

Control-Aileron  & rudder  to  target 

pressure,  increased  aircraft's  plane 
stnbilotcr  pressure 
Kotion-Ir.cro.ised  positive  G, 
pitching  down, 
rolling 

ADJUSTS  R0L1  AND  PULL  TO  GET  INSIDE  TARGET'S  FL" 
Visa  .1  -Piter,  att:  decreasing 
Bank  att:  rolling 

Target  Determines  roll  ou' 

Aural-Chg.  ir.  ircraft  sound  point  approaching, 
Control-Aileron,  rudder  k need  to  adjust  rol' 
— stabilator  pressure  rate  & make  aero 
Do  tier. -Constant  positive  G,  call  to  .VJO 
pitchir.  ■ down,  rolling 


n c 

Q Me  Q Mo 

Vfi 

orf 

MC  j2. 

c?  JjT 

ss 

Jjo  /V 

Taints 

i r.s  coordir.a 

ailero 

r. , rudder  b. 

stabil 

a tor  rressur* 

i GHI  PATil.SLI  i i I 

JL&u 

Q C □ Me  Q Mo 

1 i§  f 

' ±L  ~:f~  I ~§M 

S~0  JSO  /'£ 
Coordinates  nil  ror. 

rudder,  mair.t  ins 
required  stabilator 
pr<  ssure,  s m.ui 


STARTS  ROL]  OUT 
Visual -rite  a att:  :ecrc  .sii  - 
- Bank  att:  rollir. 

Target  jeternir  s roll  ot.  t) 

Aural— Ca  •.  i:  lircrafl  sound,  Lnt  i 1 

” communication  v r.ee  . Xr  : • ir. 

intro 1-Increasing  aileron  roll  out 
rudaer  iroorure, 
constant  st  nbilator 
pressure 

Lot L on-Cons t ant  positive  }, 
pitchir.  - down, 

rolling 

CONTINUES  ROLL  OUT 

Visa  .-Pitch  tt : incr*  sing 

Determines  r < r 

Tar  et  roll  out  ra to , need 

Aural-Chg.  Li  ircraft  sound  to  continue  r 11 
Go  r tro  1-1  n.c r a s i r: g aileron  out  v 'Ive  aero 
rudder  ac  stabilator  c .11  to  WSO 
pressure 

K.ctior-i  oritive  G onset, 

ritchir.g  up,  rolling 


C/J'AiA-  A"/  1^9 

□ C □ Me  □ Mo 

j w * 

+c  ”<&  '&■* 

■ .*■  . . . 

Coordir  - tt  s ■ ilercr. 

pud  ■ , 
stabi lator 


,/yf  jzsc 

~P  C □ Me  Q Mo 

Va  "hc"  * 

; 1%  1 
JSC  /-£ 

Saint  air.s  coordir  at 


l1 


SITUATION 


Attacker  set  for  "Fox  I"  missile  launch,  approximately 
4 to  6 miles  from  the  target,  with  radar  lock-on. 
Defender  assuming  roll  of  a bomber  threat. 


TASK  NO 


CR-2a 


TASK 


Reattack/Controlled  Range 


AIRCRAFT 


F-4E 


TASK  GOAL 


To  Reattack  from  Single  Turn 
Conversion  and  launch  AIM-9 


-DATE  0 o T f « > 1 '■  1 1 


El. 

SEQ. 


0. 


CUES 


STOPS  ROLL  OUT 
Visual-Pitch  att:  increasing! 
- Bank  att:  rolling 

Target 

Aural-Chg.  in  aircraft  soundl 
communication 
Control-Constant  aileron, 

rudder  & stabilator 
pressure 

Motion-Increasing  positive  Gj 
pitching  up,  rolling 


ESTABLISHED 

PARAMETERS 

Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

Target 

Sight 

Aural-Chg.  ir.  aircraft  30ur.d 
commur.icat  ion 

Control-Increased  aileron  & 
rudder  pressure, 
reduced  stabilator 
pressure 

Mot  ion. -Decreasing  positive  G 
pitching  dowr , rollin 


HID'D  TARGET  k BELOW  FLIGHT  PATH  OUT 


PREPARES  FOR  MISSILE  SHOT 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Target 

Sight/pipper 

Aural-Chg.  ir.  aircraft  sound 
communication  - W30 
(calls  "Lock  On") 
Control-Aileron,  rudder  & 

stabilator  pressure; 
radar  cage  switch 
furctior. ; Auto  Acq. 
function 

-ot ion-Constant  positive  G, 
pitch  {■•  roll 
stabilized 


B 


MENTAL  ACTION 


Determines  roll  out) 
complete,  need  to 
stop  roll  out  & 
give  aero  call  to 

wso 


Coordinates  aileron 
£ rudder,  relaxes 
stabilator, 
communicates  - .7 SO 


Determines  need  to 
cage  radar  (5  mi. 

& boresight)  & 
activate  Auto.  Acq 
mode 

Sustains  pursuit 
curve 


Anticipates  missile] 
parameters  ap; roac 
ir.g  Sc  missile 
launch  sequence 

Sustains  turn 
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CM 
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SA 

Jst 

Cm 

SS 

IS 

fa 

SIDE  "POX  II" 
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17A 
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/yo  fa 
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I 6? 

Maintains  required 
lileron , rudder  & 
stabilator  control; 
Activates  radar  care 
uttor.  & Auto.  Acq. 
button 
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Attacker  set  for  "Fox  I"  fissile  launch,  approximately 
4 to  6 miles  from  the  target,  with  radar  lock-on. 
SITUATION  Defender  assuming  roll  of" a bomber  threat. 


TASK  tun  CR-2a  rta  Rent  tack/C  or.  trolled  Range 

To  P.eattack  iron  Single  Turn 
TASK  r.nti  Conversion  and  launch  AIM-9 


AIRCRAFT  F~4B 

.DATE  3e;t.,  1977 


S-AKT.i  I.ilSSIIi.  LA  JUG L J.v./JLL  L- 
Visual-Fitch  att : constant 
Bank  att:  constant 


Jeter:. lies  slant 

Target  range  decreasing  b 

Sight/pipper  need  to  set  pinkie 

Aural -Chg.  ir.  aircraft  sound,  switch  to  heat 


communication  - V.30 
(calls  range  & 
overtake ) 

Control-Aileron,  rudder  b 

stabilator  pressure 
Motion-Constant  positive  G 


COKTIKUSS  MISSUS  LAJMCH  61 
Visual-Pitch  att:  constant 
L ark  att:  constant 


function 


sustains  turn 


communication  - V.’SO 
(calls  range  <v  over- 
trn-ie,  weapons  tone  - 
growl) 

Cor.trol-Aileron , ruduer 

staiilator  pressure; 
pir.kie  switch 
function 

Mctioi -Constant  positive  G 

FIR2S  AIL-9  (FOX  II)  MISSUS 


imminent 
Sustains  turn 


cons  tar.t 
constant 


Targe  I 
■ h t 
ir 

pomnur.i 
( calls 


Determines  ; roper 
missile  t arameters 
achieved  . need  to 


aircraft  sound J launch  missile 


ication  - .7 SO 
"In  Range", 
tone) 

ror.,  rudder  &■ 
ilator  ;ressure 
ai.t  positive  G 


separate  from 
taraet  aircraft 

Sustains  turn 


Q c Q Me  Q Mo 

fa  MO  / 
cm  . , cr;  ; . 

nt?  ir 

so  /oo  /~a 


Maintains  required 
aileron,  rudder  - 
stabilator  cortrol; 
activates  pinkie 
switch  (heat  function) 


Target  Determines  missile 

Sight/pipper  parameters  approach 

Aural -Chg.  in  aircraft  sound,  ing  & launch’ 


Maintains  re 
aileron,  rud 
stabilator  c 


quired 
der  & 


Maintains  re 
aileron,  rud 
stabilcator  c 
activates  tr 


quired 
der  b 
or.trol ; 
igger 


Attacker  set  for  "Fox  1"  missile  launch,  • r. : roxirv  tely 
4 to  6 miles  from  the  target,  with  radar  lock-on. 
SITUATION  Defender  assuming  roll  oi  a bonier  threat. 


j ^ j '.at— ^ Re-t  t -C  — / o i t r o 1 p e u ..  e 

To  Reattack  from  Single  Turn. 
Conversion  ar.d  launch  AII..-9 


AIRCRAFT. 


-4.; 


TASK  GOAL 


.DATE 


Ce; t . , lr  T 


EL 

SEO 


CUES 


MENTAL  ACTION 


MOTOR  ACTION 


V. 


w. 


START S ROLI  .-AYAi  .'RCt.  TARGuT 
Visual-l  itc  - att:  const  mt 
Tank  att:  constant 

Target 

Aural-Chg.  in  aircraft  sound 
weapon  tone  (stopped) 
Control-Aileron . rudder  k 

st&bilatcr  pressure; 
trigger  function 
Motion-Constant  positive  G 


n:;s 


C&Ja.  -U  - 


J26C 


Determines  reed  to 
roll  away  from 
target  (unload  k 
separate  from  the 
attack ) 


n c 

□ Me 

□ Mo 

c*  M 

/z 

4-c 

OP 

1 

Wf® 

50  JlSO 

Coordir.a  tes 

cileri 

k rudder,  roves 
stabile,  tor 


C OHTI  RUES  SE ; ‘A RAT  1 01! 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 
Aural-Chg.  in.  aircraft  sound 
Co:  trcl-ir.creased  aileron, 
rudder  k stabilator 
pressure 

Mot  ion-lie, native  G onset, 
pitching  down, 
rolling 


<273 


Determines  satis- 
factory pitch  k 
roll  attitude,  k 
need  to  call 
"Fox  II"  to  GCI 


D c 

□ Me 

□ Mo 

OfO 

P- 

' C‘P 

/A  5 

90 

'/-J. 

STOPS  S.  ARATI01.’ 
Visual-i  itc:.  att: 

att : 


Maintains  aileron  k 
rudder  pressure, 
decreased  stabilator 
pressure,  activates 
mic.  button, 
cor.au:. icates  - GCI 


\ur 


riar.K 

1-C  . Li 


decreasing 
rolling 

raft  sound 

Cor.  ~ no  1-  tile  ror. . rudder  k 

stabilator  pressure; 
rr.ic.  switch  function 
Mot  ion. -Constant  negative  G, 

pitching  down,  rolling] 


<.  ■ a?  j. 


j&C 


Detera.ir.es  separa- 
ti  :.  complete,  need 
to  return  to 
straight  k level 
cruise,  need  for 
trim 
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Coord  in',  tes  rileror. 


•v  rudder 


relaxes 


stabilator  : ressure, 
moves  throttle  (out 
of  AB),  adjusts  trio. 


I 
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Reversal  and  counter  reversal  maneuver  diagram 


Defender  in  a defensive  turn,  sees  high  energy  attacker 
SITU  AT  ION  and  performs  a Reversal  maneuver  to  a tracking  gun  shot. 


TASK  hin  CR-3a  tack  Reversal/Cor.trolled  Range 
TASK  r.nAi  Defender  to  become  the  attacker 


AIRCRAFT  F-4E 
n at f Sept.,  1977 


A. 


CUES 


ESTABLISHED  LEVEL  DEFENSIVE 
Visual-Pitch  att:  constant 
Bank  att:  constant 


B. 


D. 


Threat  (aircraft) 
Aural-Normal  aircraft  sound, 
communication  - ASO 
♦(calls  threat '8 
pos-tion) 

Cont_rol -Aileron  & stabilator 
pressure 


Mot ion -Constant  positive  G 


CONTINUES  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 


Threat 

Aural -Norma  1 aircraft  sound, 
♦communication  - ’ASO 
Cor. tro  1-Aileron  Sc  stabilator 
pressure 

Motion-Constant  positive  G 


CONTINUES  TURN 

V isua i-Pitch  att: 
Bank  att: 


increasing 

constant 


Threat 

Aural-Chg.  in  aircraft  sound, | 
♦communication  - WSO 
Control-Increased  aileron, 
rudder  k stabilator 
pressure 

Mo tion-Inc reusing  positive  G 


C jNTINUES  TURN  AS  OVERSHOOT 
POSITION 

Visual-Pitch  att:  increasing 
- Bank  att:  rolling 


Threat 

Aural-Chg . in  aircraft  sound 
♦communica t ion  - ASO 
Control-Aileron,  rudder  k 

stabilator  pressure; 
throttle  function 
Motion -Increasing  positive  G 
deceleration 


MENTAL  ACTION 


URN/ATTACKER  IN  SIS 


HT 


Determines 
attacker's  range  & 
recognizes  overtake 

Sustains  defensive 
turn 


Determines  over- 
shoot developing  & 
need  to  increase 
turn  rate  of  force 
overshoot 


Determines  over- 
shoot continuing  « 
need  to  increase 
turn  rate  c.-  reduce 
power 


IPEVELOPS/ATTACKER  SLIDES  THRU 

fC  3 o' 

Dc  □ 

PA 


Determines  attacker 
definitely  over- 
shooting 


Sustains  turn 
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Defender  in  a defensive  turn,  sees  high  energy  attacker 
SITU  AT  ION  and  performs  a Reversal  maneuver  to  a tracking  gun  shot. 


TASK  md  CR-3a  Reversal/Controlled  Range 


AIRCRAFT, 


TASK  GOAL 


Defender  to  become  the  attacker 


hate  sept.,  1977 


PREPARES  FOR  REVERSAL 
Visual-Pitch  att:  constant 

- Bank  att:  constant  Anticipates  need  tc 
Aural-Chg.  in  aircraft  sound  start  reversal 
Control-Aileron  & stabilator 

pressure  Sustains  turn 

M.otior.-Constar.t  max.  G 


£ 33J 

□ C Q Me  Q Mo 

'i/a  y 

cm  (xcj  a 

5?  cP  '4 


STARTS  REVERSAL 

Visual-Pitch  att:  constant 

Bank  att:  constant  Determines  proper 
Aural-Chg . in  aircraft  sound  time  position  to 
Control -Aileron  .a  stabilator  start  reversal  & 
pressure  need  for  power 

V.ot  101. -Constant  positive  G,  (based  on  defender' 
buffeting  last  position  & 

rate  of  overshoot) 


CONTINUES  REVSRSA1 
Visual-Pitch  att:  increasing 

Panx  att:  rolling  Determines  proper 
T.reat(back  into  view  rose  high  attitude 
Aur  . 1-Chg . it  aircraft  sound  & roll  rate  based 
'ot  trol-Ir.ere.-.sing  -.Heron,  on  relative 
rudder  v stabilator  positions 
pressure,  throttle 
advance 

.'lot  ion -Inc  reusing  positive  G, 
pitching  up,  rolling, 
buffeting,  acceleration 

CONTINUES  REVERSAL 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Threat  Deter;. ir.es  proper 

Aural-Chg » ir.  aircraft  sound,  rose  high  attitude 
AOA  tore  & roll  rate 

Cot  trol- Aileron,  rudder  & achieved 
stabilator  pressure 
Motion -Increasing  positive  G, 
pitching  up,  rolling, 
buffeting 


Maintains  required 
aileron  & stabilator 
control 
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Moves  stabilator, 
coordinates  (top) 
rudder  & aileron 
pressure,  moves 
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stabilator  pressure 
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Maintains  aileron  A 
rudder  pressure, 
relaxes  stabilator 
pressure 


Defender  in  a defensive  turn,  sees  high  energy  attacker 
SITUATION  and  performs  a Reversal  maneuver  to  a tracking  gun  shot. 


TASK  Kin  CR-3a  tacit  Reversal/Controlled  Range 


TASK  GOAL 


Defender  to  become  the  attacker 


. AIBTBAFT  F~4E 
-DATE  ^eP^*’  ^9 77 


0 

CUES 

□ 

MENTAL  ACTION 

□ 

EVERSAL 

Determines  proper 
position  to  continue 
reversal  over  the 
top  (above  & behind 
3-9  line  of  attack- 
ing aircraft) 


STOPS  NOSE  HIGH  SEQUENCE  OF 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Threat 

Aural-Chg.  in  aircraft  sound 
Cor trol -Aileron  A:  rudder 
pressure,  reduced 
stabilator  pressure 
Motion-Decreasing  positive  G 
pitching  up,  rolling 


STARTS  ROLL  OVER  THE  TOP 
Visual-Pitch  att:  constant 

Bank  att:  constant  . , . 

Determines  need  to 

Threat  continue  roll  over 

Aural-Chg.  in  aircraft  sound  the  top  & pull  down 
C or tro 1-Constant  aileron,  into  attacker's 

rudder  & stabilator  6 o'clock  position 
pressure 

Mot ior.-Decreasing  positive  G, 

” rolling,  buffeting 


CONTINUES  ROLL  OVER  THE  TOP 
Vierual -Pitch  att:  decreasing 
Bank  att:  rolling 

Threat  Determines  proper 

Aural-Chg.  in  aircraft  sound  roll  rate  & rate 
Control-Increasing  aileron  of  nose  movement 
& rudder  pressure, 
increased  stabilator 
pressure 

Moti On-Decreasing  positive  G, 
pitching  down,  rolling 


MOTOR  ACTION 
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pressure 


JUia 

a c j 

Q Me 

□ Mo 

i/fi 

CM 

MO 

tZ 

m 

"s£ 

V'6 

Increases  stabilator 
pressure,  coordinates 
aileron  L rudder 
pressure 


-Jfr 

*73, 

□ c 

□ Me 

□ Mo 

1// 

CM 

MC 

4-C 

" c? 

& 
j .‘sr 

SO 

/OO 

W 

CONTINUES  ROLI  OVER  THE  TOP/CLOSING  TO  6 O'CLOCK 
V isual-Pitch  att:  decreasing 
Bank  att:  rolling 

Threat  Determines  closure 

Aural-Chg . in  aircraft  sound  rate  & need  to  pull 
Cor. trol -Aileron,  rudder  & to  inside  of 

stabilator  pressure  attacker's  turn 
Mot ion -Increasing  positive  G, 
pitching  down,  rolling 
acceleration 


Maintains  aileron, 
rudder  & stabilator 
pressure 

POSITION 


D c 

is  ft 

OM 

□ Me 

“ ..  • 

MC 

SS  //O  /-J. 

Maintains  aileron 
and  rudder, 
moves  stabilator 


157 


Defender  in  a defensive  turn,  sees  high  energy  attacker 
situation  &n(^  performs  a Reversal  maneuver  to  a tracking  gun  shot. 


TASK  NO  CR-3a  task  Reversal/Controlled  Range 


. AIRCRAFT. 


TASK  GOAL 


Defender  to  become  the  attacker 


MENTAL  ACTION 

STOPS  ROLL  OVER  THE  TOP/ROLL  5 OUT  INSIDE  ATTACK! 
AT  3000  FEET  OUT 
V isual-Pitch  att:  increasing 
Bank  att:  rolling 

Threat  (now  becomes  Determines  proper 

the  target)  position  achieved 

Aural-Chg.  in  aircraft  sound  & need  to  continue 

Control-Constant  aileron  for  gun  attack 

& rudder,  increased 
stabilator  pressure 
Mot ion-increasing  positive  G, 
pitching  up,  rolling, 
acceleration 

ESTABLISHES  TURN  FOR  GUN  ATT  LCK 
V isual-Pitch  att:  increasing 
~ Bank  att:  stabilized 

Target/sight  Determines  need  to 

Aural-Chg.  in  aircraft  sound  acquire  A uto  Ac q. 
Control-Constant  aileron  & lock-on  and  point 

rudder,  increased  aircraft  at  target 

stabilator  pressure 
Motion-Increasing  positive  G, 
pitching  up, 
roll  stabilized 


STARTS  TURNING  ATTACK 
Visual-Pitch  att:  stabilized 
~ Bank  att:  constant 

Targe  t/ pipper 

Aural-Normal  aircraft  sound 
Control- Aileron,  rudder  & 

stabilator  pressure 
Motion-Cons tant  positive  G, 
constant  pitch, 
roll  stabilized 


CONTINUES  TURNING  ATTACK  & ACQUIRES  LOCK-ON 
Visual-Pitch  att:  constant 

0 ( variable ) 

Bank  att:  constant 

“(variable)  Determines  radar 
lock-on  & need  to 


.DATE  : - e 1 f • » I ' 


MOTOR  ACTION 


R’S  FLIGHT  PATH 


cfi-M  m 


□ Me  Q Mo 


MC 

C‘  M 

c 7? 


Maintains  aileron  & 
rudder,  increased 
stabilator  pressure 


D c 

Q Me 

Q Mo 

1// 1 
d M 

Mi 

/ 

" CS 

./  St^ 

!?0 

/ OO 

]/-?- 

Maintains  variable 
aileron,  rudder  and 
stabilator  pressure 


a 

□ c 

□ Me 

□ Mo 

Determin 

\}'c 

MC 

/ 

es  need  to 

M 

. u) 

activate 

Auto  Acq. 

3^' 

cr 

button 

Sustains 

attack 

turning 

V* 

Maintains  v 

ariable 

Target/pipper 
Sight  analog  bar 
Aural-Normal  aircraft  sound, 
communication 
Control- Aileron,  rudder  & 

stabilator  pressure 
Auto  Acq.  button 
Mot i on -“Cons  tart  positive  G 
“Constant  pitch  &■ 
roll 


begin  tracking 
solution 


required  aileron, 
rudder  &•  stabilator 
pressure;  activates 
Auto  Acq.  button 

y jiSJ 

Dc  B m»  □ mo 

I'A  AM  / 


Maintains  variable 
required  aileron, 
rudder  & stabilator 
pressure 


L58 


CUES 


EL. 

SEQ 


TASK  GOAL 


Defender  to  become  the  attacker 


Defender  in  a defensive  turn,  sees  high  energy  attacker 
SITUATION  an<*  Perf°rms  a Reversal  maneuver  to  a tracking  gun  shot. 


AIRCRAFT. 


n at f sept.,  1977 


Maintains  required 
variable  aileron, 
rudder  & stabilator 
pressure;  activates 
trigger 


D c 

□ Me 

Q Mo 

Vc 

H 

MC 

ft 

3-<? 

Cf 

' fa  ^ 
/<& 

/Oo 

l/^- 

D c 

B Me 

O Mo 

vft 

C M 

SC 

ft 

4-C 

' A 

/ju> 

l/l 

TASK  NO.£R-'la  TASK 


Reversal/Controlled  Range 


Maintains  required 
variable  aileron, 
rudder  & stabilator 
control;  deactivates 
trigger 


PRESSES  ATTACK  AND  FIRES 
Visual-Pitch  att:  “Constant 
Bank  att:  “Constant 


Target/pipper 
Sight  analog  bar 
Aural-Normal  aircraft  sound 
Control-0 Const ant  aileron, 
rudder  & stabilator 
pressure 

Motion -“Constant  positive  G, 
“constant  pitch  & 
roll 


Determines  proper 
position  to  fire 
based  on  range  & 
sight  picture 


CONTINUES  TRACKING  AND  CEASE; 
Visual-Pitch  att:  “Constant 
Bank  att:  “Constant 


Target/pipper 
Sight  analog  bar 
Aural-Normal  aircraft  sound, 
weapons  sound 
Control-°Constant  aileron, 
rudder  & stabilator 
pressure;  trigger 
function 

Mot  ion -“Const ant  positive  G, 
“Constant  pitch 
& roll 


FIRE 


Discerns 

jinking 


target 


MENTAL  ACTION 
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SITUATION 


Attacker  fails  to  Yo-Yo  and  overshoots  due  to  excess  eneri 


TASK  NO  TASK Reversal/Controlled  Range 

TASK  r.fiAi  Attacker  to  become  defender 


AIRCRAFT  JjdJL 


.DATE  _SejrL«_> li.7' 


MENTAL  ACTION 


MOTOR  ACTION 


Visual-Pitch  att:  constant 
” Bank  att:  constant 

Target 


pressure 

Votion -Const ant  positive 


CONTINUES  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Target 

Aural-Normal  aircraft  sound 


FENDER’S  FLIGHT  PAT! 

a c 

□ Me 

Sustains  turn 

/' 

| jr" 

inside  defender’s 
flight  path 

3-0 

^F 

50 

00 

Target  Determines  over- 

Aural-Normal  aircraft  sound  shoot  developing  & 

Control -A Heron  & stabilator  need  to  stay  inside 
pressure  defender's  flight 

Motion-Constant  positive  G path 


TIGHTENS  TURN 

Visual-Pitch  att:  increasing 
Bank  att:  constant 

Target  Determines  over- 

Aural-C hg . in  aircraft  sound  shoot  continuing  & 
Control-Increased  aileron  Sc  need  to  increase 
rudder  pressure,  back  pressure  & 

increased  stabilator  reduce  power 
pressure 

Motion-Increasing  positive  G 


D.  BEGINS  OVERSHOOT  (SIIDES  oUTSIDE  FLIGHT  PATH  IN 
V isual-Pitch  att:  increasing 
” Bank  att:  constant 


Target 

Aura  1 -Normal  aircraft  sound 
Control -Constant  aileron  & 
rudder,  increased 
stabilator  pressure, 
throttle  decrease 
Motion- Increasing  positive  G 


Determines  unable 
to  stay  inside 
defender's  flight 
path  tc  need  to 
maintain  G 


Maintains  required 
aileron  & stabilator 
pressure 


a c 

□ Me 

□ Mo 

V°c 

MO 

3-0 

30 

/&o 

/-or 

Coordinates  aileron  & 
rudder  pressure, 
increases  stabilator 
pressure 


cF-fx? 

.4., 

570 

a c 

CM 

□ Me 

TOO 

□ Mo 

/=? 

4-0 

CF 

... 

& 

Oh. 

40 

80 

!/-  + 

Maintains  aileron  & 
rudder  pressure,  moves 
stabilator,  moves 
throttle  (out  of  AB) 


A ME  PLANE) 

O 

□ c □ w 


Q Mr. 

A 


40  SO  /? 

Maintains  stabilator 
pressure,  reduces 
throttle 
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situation  Attacker  fails  to  Yo-Yo  and  overshoots  due  to  excess  er.ergy. 

TASK  no  CR-4aTA^  Reversal/Controlled  Range AIRCRAFT . F~1B  - 

TASK  r.n*i  Attacker  to  become  defender hatf  Sept.,  1977 


El. 

SEQ. 


E. 


CONTINUES  OVERSHOOT 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Target  (sees  target 
moving  behind) 
Aural-Chg.  in  aircraft  sound 
Control-Constant  aileron, 

rudder  & stabilator 
pressure,  throttle 
reduction 
Mot i on-Decreasing  positive  G, 
deceleration 


P. 


CONTINUES  LEVEL  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Target 

Aural-Normal  aircraft  sound, 
communication  - WSO 
♦(calls  out  target's 
position) 
Control-Aileron  & stabilator 
pressure 
Motion-Decreasing  positive  G, 
pitching  down, 
deceleration 


G. 


H. 


CUES 


[Determines  definite 
[overshoot  develop- 
ing 

Sustains  level  turn 


[Determines  defender 
[starting  reversal 
(5c  need  for  power 


STARTS  DESCENDING  TURN 
[Visual-Pitch  att:  constant 
” Bank  att:  constant 

Target 

[Aural-Chg . in  aircraft  sound, 
♦communication  - WSO 
(ControL -Aileron,  rudder  & 

stabilator  pressure; 
throttle  function 
[Motion-Constant  positive  G, 

- acceleration 


[CONTINUES  DESCENDING  TURN 
[Visual-Pitch  att:  descending 
Bank  att:  rolling 
[Aural-Chg.  in  aircraft  sound, 
♦communication  - WSO 
Control-Aileron  k rudder 

pressure,  increased 
stabilator  pressure 


MENTAL  ACTION 


Determines  reversal 
continuing,  need 
to  lower  nose  & 
increase  airspeed 


[Determines  defender 
continuing  nose  high| 
reversal,  need  to 
continue  descending 
turn 


■oti on-Decreasing  positive  G, 
pitching  down,  rolling' 
acceleration 


MOTOR  ACTION 


M '4} 


#r? 


D c 

□ Me 

□ Mo 

?A 

CM 

Me 
. GQ  . 

4 

• »;- 

Maintains  required 
aileron  & stabilator 
control 


a c 

Q Me 

a Mo 

tic" 

44 

01  C 

4s 

Jo  | 

i/z 

Maintains  aileron, 
rudder  & stabilator 
pressure;  throttle 
advance  (to  AB) 


a c 

CM 

□ Me  Q Mo 

A U'  A? 

44 

45 

J17S  /<T 

Coordinates  aileron 
& rudder  pressure, 
increases  stabilator 
pressure 


JUSC 


O c 

ft 

cm 

□ Me 

MC 

□ Mo 

44  \ 

,x 

55 

£.75 

'$£ 

[Checks  six,  maintains 
coordinated  aileron, 
rudder  & stabilator 
pressure 
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- - 


SITUATION 


Attacker  fails  to  Yo-Yo  and  overshoots  due  to  excess  energy 


TASK  NO  CR-4aTAtlf  Reversal/Controlled  Range 


TASK  GOAL 


Attacker  to  become  defender 


AIRCRAFT  F~4E 

n at  f Sept.,  1977 


El 

SEQ 


I. 


K. 


L. 


CUES 


□ 


MENTAL  ACTION 


continues  descending  turn 

Visual-Pitch  att:  descending 
Park  att: 


rolling 

Target 

Aural-Chg.  ir:  aircraft  sound, | 
•communication  - 'MSO 
Control-Aileron,  rudder  b 

stabilator  pressure 
Mot  ion -Constant  positive  G, 
pitching  down, 
rolling 


CONTINUES  DESCENDING  TURN 
Visual-Pitch  att:  descending 
Bank  att:  rolling 

Targrt 


Aural-Chg.  ir.  aircraft  sound 
•communication  - W30 
Control -Aileron  b.  stabilator 
pressure 
Motion-Constant  positive  G, 
pitching  down, 
rolling 


INCREASES  TURN  INTO  DEFENDER 
Visual-Pitch  att:  constant 
Bank  att:  constant 


Target 

Aural -Normal  aircraft  sound, 
•communication  - W50 
Control-Constant  aileron, 

rudder  & stabilator 
pressure 
Motion -Constant  positive  G, 
pitch  & roll 
stabilized 


CONTINUES  HARD  TURN  I NT  J DEFf 
[Visual-Pitch  att:  descending 
- Bank  att:  rolling 

Target 

Aural -C hg . in  aircraft  sound, 
•communication  - WSO 
[Control-Increased  aileron, 
rudder  & stabilator 
pressure 

[Mot  i or. -Increasing  positive  a, 
pitching  down, 
rolling 


Sustains  descending 
turn 


<237 

Determines  need  to 
keep  descending 

□ C □ Me 

PA  /etc 

CM  IXT) 

□ Mo 

A 

turn  going 

Sustains  descending 
turn 

AA  CP 

A k t 
A1  ^ 

Ac  /oo 

/A 

Checks  six, 
maintains  require, 
aileror,  rudder  & 
stabilator  control 

A 

DC  Q Me 

D Mo 

Discerns  defender 
rolling  over  the 
top  (probable  gun 
attack  & need  to 
increase  turn  into 
defender) 

t/A  <^C' 

CM 

/C 

AA  , 

SO 

/'  1 

IDER 


petermines  defender 


losing  at  6 o'clock 


need  to  continue 
[turn 


MOTOR  ACTION 


□ c 

□ Me 

□ Mo 

PA 

CM 

ir" 

Jz 

AC 

' Tp 

J 

SS  / AO  l/'A 


Maintains  required 
aileror  b stabilator 
control 


Coordinates  aileror. 
& rud  ler  • • sure , 
moves  stabilator 


a c 

I/A 


CM 

A-C 

PC 


□ IVle 

MC 

90 


_f£J_ 

D iwo 


A 


OL 


Checks 
ma  i r.  t a i 
r ressur 


six, 
rs  st 
e 


:bi 1 itor 


CONTINUES  HARD  TURN  INTO  DEFINDER 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Target  Determines  defender 

Aural-C hg.  in  aircraft  sound  still  out  of  gun 
•communication  - !,VS0  range  & need  to 
Control-Constant  stabilator  continue  turn 
pressure 

Motion -Const ant  positive  G, 
pitch  ic  roll 
stabilized 


CONTINUES  HARD  TURN 
V isual-Pitch  att:  constant 
Bank  att:  constant 

Target  Determines  defend 

Aural-Normal  aircraft  sound,  approaching  gun 

•communication  - '.V SO  range  & attack 

AOA  tone  imminent 

Control -Increased  stabilator 
pressure 

Notion-Increased  positive  G, 
pitch  i roll 
stabilized 

0.  PREiAREJ  FOR  GUN  ATTACK  i.  LAST  DITCH  JINK  OUT 

V isual-Pitch  att:  constant 
Bank  att:  constant 

Target  Articipstes  gun 

Aural-C hg.  in  aircraft  sound, attack  A last 
•communication  - WSO  ditch  maneuver 

AOA  tone 

Control-Increased  stabilator  Sustains  turn 
pressure 

Motion-Increased  positive  G 


a c 

□ Me 

□ rvio 

i/A 

C/M 

MC 

ft 

'ac 

CP 

' "/CP 
/Pc 

As 

90 

Checks 

six , 

increases  stabilator 
pressure 


Q c 

Pa" 

CM 

Q Me 

MC 

□ Mo 

'"a' 

a-c 

" CP 

'oL 

Sc 

9o 

/ - 

Checks  six, 
increases  statilat  r 
pressure 


P’7 

a c 

Q Me 

□ Mo 

CA 
JL M 

AP 

. Up 

ft 

AC 

CP 

'4 

~Ao 

So 

/P 

P.  STARTS  MAX  TURN  & ANTICIPATES  LAST  DITCH  JINK  OUT 

Visual-Pitch  att:  constant 
Bank  att:  constant 


Maintains  required 
aileron  & stabilator 
control 

I /f  ^ap 


Target 

Aural -Norm  1 aircraft  sound, 
•communication  - M:,0 
AOA  tone 

Control -Cons  tart  aileron  ic 
stabilator  pressure 
M.oti  on-Cor.star.t  positive  G 


Determines  defender 
within  gur.  range  & 
need  to  start  break 
ir.tc  defender 


Dc 

□ Me  Q Mo 

pa 

CM 

V.  - 

A-c 

1 /<"  T&> 

Coordinates  aileron 
& rudder  pressure, 
moves  stabilator 


■■■ 


Visu  1-Pitch  att:  varying 
Bank  att:  rolling 
Aural-Chg . ir.  aircraft  sound 
Control -Increased  aileron 

~ rudder  & stabilator 
pressure 

Motion-Negative  G onset, 
pitching  down, 
rolling,  buffeting 


SITUATION  Attacker  tails  to  io-Yo  and  overshoots  due  to  excess  er.er 


TASK  no  CR-4aT&CK  Reversal/Controlled  Range 


AIRCRAFT. 


TASK  r,n At  Attacker  to  become  defender 


CUES  £1  MENTAL  ACTION 

VIE. VS  GUN  ATTACK  & STARTS  LAST  DITCH  MANEUVER 
Visual-Pitch  att:  descending 
Bank  att:  rolling 

Target  Determines  need  for 

Narrowing  vision  last  ditch  jink  out1 

Aural-Chg . in  aircraft  sound, 

AOA  tone 

Coi.trol-Incr eased  aileron, 

~ rudder  & stabilator 
pressure 

Lot ior.-Incr easing  positive  G, 
pitching  down, 
rolling 


_J7. 

Q C □ Me 

Q Mo 

4-0 

. 5P  /g 

<&o 

/^O  1/  3 

Moves 

stabilator 

& (top)  rudder 

r*  • • m r » t • t o t * r*  m r~\T  mn'  - t x » ’ v r\t  t H 


One  v One  LOW  YO-YO  ANb  COUNTER  LOW  YQ-YQ 
(Like  Aircraft,  Missile  Shot,  Controlled  Range) 


Low  yo-yo  and  counter  low  yo-yo  maneuver  diagram. 


SITUATION 


Attacker  in  approximately  5:30  position. 
12,000  feet  out,  co-airspeed  and  altitude 


TASK  Kin  CR-5a  racK  low  Yo-Yo  (Attacker  )/Controlled  Ran, ye  a „ r B A „ T F-4S 


TASK  r.nAi  Perform  Low  Yo-Yo  to  acquire  closure 


SIGHTS  TARGET  AND  PREPARES  ATTACK 
V isual-Pitch  att:  level 
Bank  att:  level 


Sect.,  1577 


Target  aircraft 
Aural-Normal  aircraft  sound 
C ontrol-Ailer on,  stabilator 
& rudder  pressure 
Motion-Normal  G 


Anticipates  attack 

Sustains  level 
flight 


Q MC 

TOR  A 

CT  1 ON 

<r'Ui  j. 

322 

a c 

P rvie 

p MO 

1 /c 

, {X)  _ 

/ 

2-C 

■ 

A 

Ar 

3C 

& o 

/-x 

Maintains  required 
aileron  & stabilato 
control 


STARTS  ATTACK 
Visual-Pitch  att:  level 
Bank  att:  level 

Target  aircraft  Determines  need  for 

Aural-Normal  aircraft  sound,  armament  set  up  and 
communication  closure  with  target, 

Control-Aileron  & stabilator  need  to  call  "Tally 
pressure  Ho"  to  <VS0 

Motion-Normal  G 


-A 

D c 

p Me 

D Mo 

i/A 

C 

HC 

A 

5-C 

CP 

W* 

Lk  itr 

50 

CONTINUES  ATTACK  AND  STARTS  IURN 
Visual-Pitch  att:  level 
Bank  att:  level 

Target  aircraft  Determines  target's 

Aural-Chg . in  aircraft  sound  turn 
communication  - WSO 
(calls  lock-on) 

Control-Increased  stabilator 
pressure,  throttle 
advanced  (AB), 
pinkie  switch 
function.  Master  Arm 
function 
Mot ion -Normal  G, 

acceleration 


Communicates , 
activates  Master  Ar 
switch,  moves 
throttle,  increases 
stabilator  pressure 
activates  pinkie 
switch 


a c 

□ Me 

Q MO 

Vfi 

CM 

MC 

4-C 

cf 

A'  ' 

l*"  * 

Coordinates  ailercr. 
& rudder  with 
stabilator  movement 


SITUATION 


Attacker  in  approximately  5:3C  position, 
12,000  feet  out,  co-airspeed  and  altitude 


TASK  NO  CR-5aTA<.„  Low  Yo-Yo  (Attacker )/Cor,trolled  Ranges , prp A CT  F-4E 
TASK  r.nAi  Perform  Low  Yo-Yo  to  c-cquire  closure nATp  Sept.,  1977 


EL. 

SEQ. 


Bank  att:  rolling 

n c 

□ Me 

□ Mo 

Target  aircraft 

Determines  proper 

vA 

MC 

4 

Sight  analog  bar 

bank  attitude 

^it-ieeWSoc 

Aural-Normal  aircraft  sound. 

approaching  & stag- 

44 

CP 

Off  / 

•communication  - WSO 

nated  position 

' - 

CUES 


CONTINUES  TURNING  ATTACK 
Visual-Pitch  att : increasing 
Bank  att:  rolling 

Target  aircraft 
Sight  analog  bar 
Aural-Normal  aircraft  sound, 
communication  - ’.YSO 
♦(calls  target  range) 
Control-Increased  aileron, 
stabilator  & rudder 
pressure 

Mot ion-Positive  G onset, 

pitching  up,  rolling 


Determines  satis- 
factory roll  rate, 
communication  - WSO 


ESTABLISHES  TURNING  ATTACK 
Visual-Pitch  att: 


Alto  STOPS  ROLL  IN 


Control-Constant  aileron  & 
rudder  pressure, 
increased  stabilator 
pressure 

Mot ion- Increasing  positive  G 
pitching  up,  rolling 


MAINTAINS  TURNING  ATTACK/PREHARES  YO-YO 
V isual-Pitch  att:  constant 

Bank  att:  stabilized 


Target  aircraft 
Sight  analog  bar 
Aural-Normal  aircraft  sound, 
•communication  - WSO 
Control -Neutral  aileron  & 
rudder  pressure, 
constant  stabilator 
pressure 

Mott or. -Const ant  positive  G, 
pitch  it  roll 
stabilized 


STARTS  YO-YO/ALTERS  TURN 
[Visual-Pitch  att;  constant 
Bank  att:  constant 

Target  aircraft 
Sight  analog  bar 
[Aural -Normal  aircraft  sound, 
•communication  - WSO 
Control-Aileron  & ^tabilator 
pressure 
Motion-Constant  positive  G, 
constant  pitch  & roll 


MENTAL  ACTION 


j MO' 

IOR  A 

CT  1 ON 

44k 

0 = 

□ Me 

Q Mo 

vk 

CM 

HC 

A 

4-C 

01  • • •• . 

CP 

SS 

' •/  • 0 1 ■ 
As 

Maintains  coordinated 
aileron  it  rudder, 
increased  stabilator 
pressure 


Anticipates  low 
yo-yo  to  close 

Sustains  turn 


Determines  target 
lead  point  & need 
to  pull  inside 
target  aircraft 


<r<r 


:7JT  /-£ 


Coordinates  aileron 
& rudder  movement, 
maintains  stabilator 
pressure 


44 


cp 

90 


//>' 

Sc 

’/S" 


Maintains  required 
aileron  & stabilator 
control 


SO  £SO  /-S 
Coordinates  aileron  \ 
rudder  pressure  with 
stabilator  movement 


167 


Attacker  in  approximately  5:30  position, 
SITUATION  12,000  feet  out,  co-airspeed  and  altitude 


TASK  mo  CR~5a  Low  Yo-Yo  (Attacker )/Controlled  Range A , prp A PT  F-4B 


TASK  GOAL 


Perform  Low  Yo-Yo  to  acquire  closure 


.DATE 


Sent , 


1977 


CUES 


MENTAL  ACTION 


rj  mc 

ITOR  A 

CTION 

c^-S-g, 

H 

□ C 

□ Me 

□ Mo 

vfi 

OM 

MC 

/C 

4-C 

or 

% z 

£6 

SL'/S 

H. 


ESTABLISHES  TURN  a STARTS  DE: 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Target  aircraft 
Sight  analog  bar 
Aural-Normal  aircraft  sound, 
♦communication  - '<V SO 
Control -Increased  aileron, 
rudder  & stabilator 
pressure 

Mot Ion-Increased  positive  G, 
pitching  up,  rolling 


:ent 


Determines  proper 
lead  point  (bank) 
achieved  & need  to 
unload  G to  acquire 
acceleration 


Coordinates  aileron 


& ruddei 


:ressure, 


moves  stabilator 


CONTINUES  DESCENT  IN  ESTABLI: 
Visual-Pitch  att:  decreasing 
Bank  att:  stabilized 

Target  aircraft 
Sight  analog  bar 
Aural-Chg.  in  aircraft  sound 
♦communication  - 7/ SO 
Control-Aileron  & rudder 

pressure,  decreased 
stabilator  pressure 
Motion-Decreasing  positive  G 
pitching  down, 
roll  stabilized 

ESTABLISHES  DESCENDING  TURN 
Visual -Pitch  att:  decreasing 
Bank  att:  constant 

Target  aircraft 
Sight  analog  bar 
Fit. Inst:  cross-check 
Aur  -1-Chg.  in  aircraft  sound J 
•communication  - V.’SO 
Control-Decreased  stabilator  | 
pressure,  constant 
aileron  & rudder 
pressure 

Moti  or. -Unloaded  G, 

pitching  down, 
constant  roll 


HED  TURN 


Determines  satis- 
factory pitch 
movement  k bank 
attitude 


J/7 


Determines  proper 
pitch  <5c  bank 
attitude  achieved 


□ C 

□ Me  □ Mo 

"rfl 

C/4 

MC  /< 

4-c 

cp  a y 

U ££ 

£0 


/SO  j/z. 


Relaxes  stabilator 
pressure,  maintains 
constant  aileron  «k 
rudder  pressure 


a c 

□ Me 

□ Mo 

v'A 

CM 

MC 

A 

(ei  it 

£>£ 

3si 

'/-s 

Coordinates  aileron 
Sc  rudder  pressure 
with  constant 
stabilator  pressure 


n. 


PREPARES  TURNING  PULL  UP 
Visual-Pitch  att:  constant 
(dive ) 

Bank  att:  constant 

Target  aircraft 
Sight  analog  bar 
. jura 1-Chg . in  aircraft  sound, 
•communication  - 7/SO 
Control-Neutral  aileron  u 
rudder  pressure, 
constant  stabilator 
pressure 

Motion. -Unloaded  G, 

pitch  stabilized, 
constant  roll 


(Sufficient  energy, 
lead  & altitude 
separation  approach 
ing) 

Anticipates  smooth 
G pull  & missile 
delivery 

Sustains  turning 
descent 


□ C 

Q Me  D Mo 

CM 

^ . l 

MM 

■ £ 

SC 

/ OC 

Maintain 

aileron 

s re  ;uired 
ac  s tabilat 

control 
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SITUATION 


Attacker  in  approximately  5:30  position, 
12,000  feet  out,  co-airspeed  and  altitude. 


TASK  Kin  CR-5a  task  Low  Yo-Yo  (Attacker  ) /Controlled  Range  A i or  p a ct  F-4E 
TASK  r.nti  Perform  Low  Yo-Yo  to  acquire  closure nATrSept.,  1977 


— a ^ MENTAL  ACTION 

STARTS  TURNING  PULL  U? 

V isual-Pitch  att:  constant 
Bank  att:  constant 

Target  aircraft  Determines  position 

Sight  analog  bar  to  initiate  pull 

Aural-Normal  aircraft  sound,  back  into  target's 

♦communication  - WSO  plane 

Control-Aileron  & stabilator 
pressure 

Motion-Unloaded  G, 

constant  pitch  & roll 

CONTINUES  TURNING  PULL 
V isual-Pitch  att:  increasing 
Bank  att:  constant 

Target  aircraft  Determines  satis- 

Sight  analog  bar  factory  G (pitch 

Aural-Chg . in  aircraft  sound, rate)  movement  & 

♦communication  - WSO  bank  attitude  (lead 

C or, t ro  1 -Increased  aileron, 
rudder  & stabilator 
pressure 

Motion-Positive  G onset, 
pitching  up, 
constant  roll 


ESTABLISHES  CLIMB  RATE  AND  ALTERS  TURN 
Visual-Pitch  att:  increasing 
” Bank  att:  constant 


MOTOR  ACTION 


Target  aircraft 
Sight  analog  bar 


[Determines  proper 
G loading  achieved 


Aural-C tig . in  aircraft  soundJic  need  to  change 


♦communication  - '.YSO  bank  to  refine  lead 
Control-Constant  stabilator  point 
pressure 

Motion-Constant  positive  G, 
pitching  up, 
constant  roll 

STARTS  TURNING  ATTACK 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

Target  Determines  lead 

Sight  analog  bar  point  to  arrive  at 

Aural-Chg . in  aircraft  sound, missile  parameters 
communication  - '.YSO 
♦♦(calls  range  & missile 
parameters) 

Control-Increased  aileron, 

& rudder  pressure  with 
decreased  stabilator 
pressure 

Motion-Decreasing  positive  G, 
pitching  up,  rolling 


(SjZ-tSU 

jLm 

D c 

□ Me 

□ Mo 

MC 

44 

— 

PP 

So 

■ Oil 

jisro 

IPS 

Moves  stabilator, 
coordinates  aileron 
& rudder  pressure 

XS-jpt-Ak  ,37/i 

□ C □ MO  □ Mo 

§ 

4.  C CP 
6o  &C  l/-/ 

Maintains  constant 
stabilator  pressure 

□ C Q Me  □ Mo 


. !*,  2 
40  ££0  jP-S 

Coordinates  aileron 
& rudder  pressure, 
relaxes  stabilator 
pressure  


a c 

Q rvi e Q Mo 

PA 

MC  /£. 

CM 

44 

3co  PS 

Coordinates  aileron 
& rudder  pressure, 
increased  stabilator 
pressure 
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Attacker  in  approximately  5:30  position, 
SITUATION  12.000  feet  out,  co-airspeed  and  altitude. 


TASK  NO  0R-5a  TA<.„  Low  Yo-Yo  (Attacker )/Controlled  Range AlprpAgT  F-4E 


TASK  GOAL  . 


EL. 


Perform  Low  Yo-Yo  to  acquire  closure 


-DATE  • ) 19 1 1 


MOTOR  ACTION 


CONTINUES  TURNING  ATTACK  AND  BEGINS  TRACKING 
V isual-Pitch  att:  increasing 
Bank  att:  rolling 

Target/sight  Determines  proper 

Aural-Chg . in  aircraft  sound  missile  parameters 
♦♦communication  - Y/SO  approaching 
Control -Aileron  Sc  rudder 

pressure,  increased 
stabilator  pressure 
Notion-Increased  positive  G, 
pitching  up,  rolling 


PRESSES  TURNING  ATTACK  AND  EN PENDS  ORDNANCE 
'/isual-Pitch  att:  constant 
0 ( variable 
with  target) 

Bank  att:  stabilized 

Target/pipper  Determines  inside 

Sight  analog  bar  missile  parameter 

Aural— Chg.  ir.  aircraft  sound,  ! proper  tracking 
♦•communication  - Y/SO  solution  to  fire 

Control- Aileron,  rudder 

Sc  stabilator  pressure 
Notion -c Const ant  positive  G, 
pitch  stabilized, 

0 constant  roll 


R.  C INTINUES  TRACKING 

Visual-Pitch  att:  “constant 
Bank  att:  “constant 

Target/pipper 
Sight  analog  bar 
1 Aural-Normal  aircraft  sound, 
; or.tr  cl -Aileron,  stabilator 
I Sc  rudder  pressure, 

trigger  (missile) 
function 

.'otior.-0Cor.stant  positive  G, 
“constant  pitch  sc 
roll 


(Tjg-jfa-- 

□ C 

O Me 

Q Mo 

/A 

Cm 

/ 

■4-0 

co 

. >/ 

3-7S 

77 

Maintains  required 
variable  aileron, 
rudder  Sc  stabilator 
pressure 


a c 

□ Me 

□ Mo 

C H 

ft 

40 

°"'cp 

' it 

0 

/?.G 

7 "4 

Maintains  required 
variable  aileron, 
stabilator  ! rudder 
control,  activates 
trigger 


Determines  need  to 
tighter,  turn  to 
stay  with  target 
and  need  to  call 
"Pox  2" 


D c 

D Me 

0 Mo 

"vC 

M 

HC 

3-C 

'ey 

' V 

//c 

Increases  stabilator 
pressure,  activates 
mic . button, 
communicates 


SITUATION  Defender  in  a turr.  at  high  cruise. 

TASK  mo  CR-6a  thk  Counter  Dow  Yo-Yo/Ccntrclled  P nn.-e 
TASK  ooai  To  keep  attacker  out  of  lethal  core 


MENTAL  ACTION 


ESTABLISHES  LEVEL  TUBE 
Visual-Pitch  att:  constant 
Bank  att:  constant 
Aural-Normal  aircraft  sound 
Control-Aileron  n stabilator 
pressure 

Motion-Constant  positive  G, 
constant  pitch  & roll 


PREPARES  DEFENSIVE  ACTION 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Target  aircraft 
Aural-Normal  aircraft  sound, 
communication  - WSO 
(calls  target  position) 
Control -Aileron  a stabilator 
pressure 

Mot  ior.-Constant  positive  G, 
constant  pitch  & roll 


CONTINUES  TURN/STARTS  SEPARA' 

Visual-Pitch  att:  constant 
Bank  att:  constant 

Target  aircraft 
Aura  1 -Normal  aircraft  sound, 
communication  - >V30 
Control -Aileron  V stabilator 
pressure 

. otioi. -Constant  positive  G, 
constant  pitch  & roll 


CONTINUES  TURNING  SEPARATION 
Visual-Pitch  att:  decreasing 
Bank  att:  constant 

Threat  aircraft 
A u r a 1 -C hg . in  aircraft  sound, 
communication  - WSO 
•(calls  threat  position' 
Control-Reduced  stabilator 
pressure  with 
aileron  jressure, 
throttle  advanced 
(to  AB) 

Notion-Decreased  positive  G 


Determines  need  for 
vigilance 

Sustains  level  turn 


Determines  target 
as  possible  threat 
need  for 
separation 


AIRCRAFT  F-4E 

n a t f Sept.,  1977 

MOTOR  ACTION 


Anticipates  evasive 
action 

Sustains  level  turn 


Discerns  threat's 
inability  to  close 
range 

Sustains  accelerat- 
ed turn 


- 4 

□ C Q Mi 

B Q MO 

l /C  fdc 
M . (£? 

7 

3-C  C'P 

c'7~ 

■ ^ 

3S  70 

fa 

Checks  360° 

, lint 

required  ai 

leror.  P 

stabilator 

control 

U*<J~ 

&.? 

□ C Q Me 

Q iwio 

W ' OP 

cap  (jrj 

A 

4-C  c'f 

fur  90 

fa 

Checks  six, 

communicates  - i’/SO 

maintains  r 

equired 

aileron  & s 
control 

tabi lat 

% o 

3V7 

□ C □ Me 

G Mo 

j/,4  tfC 

P 

4-C  CP 

"ii 

fa 

C Pecks  six , 

moves 

throttle,  moves 

aileron  & r 
stabilator 

elaxes 

LP 

ys? 

□ C □ Me 

O Mo 

]/C  Sd 

AO 

A 

O-p  op 

A 

OP  90 

fas? 

r/ 

Maintains  required 
aileron  & stabilator 
control 


Cour.ter  Low  Yo-Yo/Controlled  Range 


TASK  fin  a i To  keep  attacker  out  of  lethal  cone 


ESTABLISHES  TURNING  EXTENSI01 

V isual-Pitch  att:  level 

Bank  att:  constant 

Threat  aircraft 
Fit. Inst:  cross-check 
Aural-Normal  aircraft  sound, 
♦communication  - WSO 
Control-Aileron  4c  stabilator 
pressure 

Motion-Constant  positive  G 


Discerns  favorable 
energy  state 


Sustains  separation 
turn 


Checks  six 
aileron  4 
control 


MAINTAINS  EXTENSION 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Threat  aircraft 
Aural -Normal  aircraft  sound, 
♦communication  - 'WSO 
Control-Aileron  5-  stabilator 
pressure 

Mot  ion -Constant  positive  G 


Determines 
attacker' s 
stagnated  position 


'Sustains  turn 


Checks  six 
aileron  & 
control 


STARTS  CLIMB  AND  TIGHTENS  TUP 

V isual-Pitc att:  constant 
Bank  att:  constant 

Threat  aircraft 
Aural -Normal  aircraft  sound, 
♦communication  - WSO 
Control-Aileron  ■ stabilator 
pressure 

■V.o tier. -Constant  positive  G 


Determines  need  to 
counter  threat's 
descending  inside 
turn 


Coordinates  ailer 
4 rudder  pressure 
with  stabilator 
r.ov  ement 


CONTINUES  CLIMBING  TURN 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Threat  aircraft 
A u r a 1 -C hg . in  aircraft  sound 
♦communication  - WSO 
Control-Increased  aileron, 
rudder  & stabilator 
pressure 

Motion-Increasing  positive  G 
pitching  up,  rolling 


Determines  satis- 
factory rate  of 
pitch  4 roll 
movement  approachin 


Checks  six,  maintains 
coordinated  ailer-r. 

4 rudder  ; ressure 
with  constant 
stabilator  pres: are 
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SITUATION  Defender  in  a turn  at  high  cruise. 

TASK  Kin  CH-bamt  Counter  Low  Yo-Yo/Cor.trolled  Range  fl|PrpACT  F~4E 
TASK  i-.dai  To  keep  attacker  out  of  lethal  cor.e oatf  Sept..  19 


MENTAL  ACTION 


STOPS  CLIMB  AND  MAINTAINS  TUf  N 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Threat  aircraft  Determines  proper 

Aural-Chg . in  aircraft  sour.fl,  pitch  and  roll 

♦communication  - WSO  attitude  achieved 
Control-Constant  aileron,  as  threat  continues 
rudder  & stabilator  descending  turn 
pressure 

Motion-Increasing  positive  G, 
pitch  increasing, 
rolling 

ESTABLISHES  TIGHTENED  TURN 
Visual-Pitch  att:  level 

Bank  att:  stabilized 

Threat  aircraft  Detern.ir.es  threat's 

A u r a 1 -C hg . in  aircraft  sound , tactics  as  closure 
♦communication  - WSO  maneuver 
Control-Increased  aileron  A 

rudder  pressure,  Sustains  turn 

reduced  stabilator 

pressure 

Mot i or. -C ons tar.t  positive  G, 
pitch  a roll 
s tabilized 


MAINTAINS  TURN 

/isual-Pitch  att:  level 

” Bark  att:  constant 


Determines  accept- 
able energy  state 


Threat  aircraft  able  energ. 

Fit. Inst:  cross-check  & position 
Aural -Normal  aircraft  sound, 

♦communication  - WSO  Sustains  turn 

Control -Aileron  & stabilator 
pressure 

Motion-Constant  positive  G, 
pitch  roll  constant 


5TA;\T.)  D&F:'. .«G I VV  TJRN 
Visual-Pitch  att:  level 

Bar.-:  att:  constant 


Threat  aircraft  pull  up  and  closu 

Aural-Normal  aircraft  sound,  & need  to  counter 
♦communication  - WSO 
Cor.trol-A Heron  .v  stabilator 
pressure 

Met ion-Cons tar.t  positive  G, 
pitch  a.  roll  constant 


MOTOR  ACTION 


CMabO;  f: 


O C 

B Me 

Q Mo 

erf 

rfc 

A 

44 

CF 

WF 

SF 

U /-£ 

Coordinates  aileron 
& rudder  pressure, 
relaxes  stabilator 
pressure 


jr 

□ c □ i 


Q Me  □ Mo 

CK  A 


44  CF  /Jfi 

//O  1^2 

Checks  six, 
maintains  required 
aileron  & stabilator 
control 


mi 

Tc“ 

Q Me 

B Mo 

Crf. 

" WcP 
&) 

A 

Maintains  required 
aileron  & stabilator 
c or.trol 


Deterr.ines  threat's! 
pull  up  and  closure] 


D c 

w 

C A* 

B Me 

rfc" 

B Mo 

44 

' ' CF 

/>"'  li 
r 

4F 

JLZS 

V-F 

Checks  six, 
coordinates  aileron 
& rudder  pressure 
with  increased 
stabilator  pressure 
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SITUATION  Defender  in  a turn  at  high  cruise. 

TASK  NO  CR-^aTAc*  Counter  Low  Yo-Yo/Controlled  Rar.ge  aipcpapt F_ 

TASK  r.na  i To  keep  attacker  out  of  lethal  cone narp  Sept., 


EL. 

;eq 

n 

2 x ' 

FI  MOTOR  ACT 

r«* 

CONTINUES  DEFENSIVE  TURN 
Visual-Pitch  att:  increasing 

QC  □ Me  O 

Bank  att:  rolling 
Threat  aircraft 

Determines  satis- 

Aural-Chg.  in  aircraft  sound, 

factory  roll  rate 

^ ce  Sg 

‘communication  - WSO 

to  turn  down  into 

Control-Increased  aileron. 

threat 

55"  3-7S  ^ 

rudder  & stabilator 
pressure 

Motion-Increasing  positive  G, 

Checks  six, 

pitching  up,  rolling 

maintains  coor< 
aileron  & rudd< 
increased  stab: 
pressure 

N. 

CONTINUES  DEFENSE/TIGHTENS  Tl 

|rn 

yV  £ 

Visual-Pitch  att:  decreasing 

DC  fj  .Vie  □ 

Bank  att:  rolling 
Target  aircraft 

Determines  threat 
must  turn  corner. 

& Me"  fi 

Aural-Chg.  in  aircraft  sound, 

and  need  for 

m"cP  '{&. 

‘communication  - WSO, 

countering  with 

AOA  tone 

max.  turn 

•,0,,  *0'* 

Control-Constant  aileron  & 

(e>0  300  !/■ 

rudder  pressure  with 
increased  stabilator 

Maintains  coon 

pressur  e 

aileron  & rudd' 

Motion-Increasing  positive  G, 

pressure  with 

pitching  down. 

increasing  stal 

rolling 

pressure 

0. 

STARTS  MAX.  BREAKING  TURN 

Visual-Pitch  att:  decreasing 

Bank  att:  stabilized 

D C □ Me  □ 

Aural-Chg.  in  aircraft  sound. 

Determines  threat's 

M t/ic 

AOA  tone 

position  approach- 

Control-Constant  aileron  & 

ing  lethal  cone 

A-C  CP 

rudder  pressure, 
increased  stabilator 

AO  SO 

pressure 

Motion-Increasing  positive  G, 

pitching  down, 
constant  roll 

Moves  stabilati 

p # 

CONTINUES  MAX.  TURN 
Visual-Pitch  att:  constant 

y?  la.  f-y’ 

Bank  att:  constant 

DC  □ me  Q 

Narrow  vision  onset 
Aural-Chg.  in  aircraft  sound. 

Determines  max. 
turn  achieved 

cit  hc  ; 

AOA  tone 

Control-Neutral  aileron  & 

*-C  IP  S 

rudder,  increased 
stabilator  pressure 

SS  ^5  / 

Motion-Increasing  positive  G, 

pitch  ■ roll  constant, 
increased  buffeting, 

Maintains  cons' 

vibration 
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stabilator  prei 

SIT u AT  ion  Defender  in  a turn  at  high  cruise. 


TASK  no  CR-6a  Ttu  Counter  Low  Yo-Yo/Controlled  Range  aibi-bapt  > -4 
TASK  r.oAi  To  keep  attacker  out  of  lethal  cone oatf 


EL. 

SEQ. 


CUES 


ESTABLISHES  MAX.  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Gray  out 

Aural-C hg.  in  aircraft  sound 
AOA  tone 

Control-Constant  stabilator 
pressure 

Motion-Constant  positive  G, 
constant  pitch  & roll 
constant  buffeting, 
vibration 


□ 


MENTAL  ACTION 


□ 


MOTOR  ACTIO 


Sustains  max.  turn 


,<s 

/3 

D c 

Q Me 

□ M 

CjU, 

f 

A 

•• 

' s£ 

' 7a 

ksr 

//c> 

, - 

Maintains  requir 
aileron,  rudder 
stabilator  cor.tr 
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L 


Ore  v One  HIGH  Yu-YO  AND  CPU  NT  HR  HIGH  YO-YO 
(Tracking  Gun  Shot,  Like  Aircraft,  Controlled  Range) 


u 


• 

03 

<D 

s 

- CD 

o 

C -H 

D- 

O 3 

•H  U 

0) 

-P  O 

CO 

•H 

•H 

03  XI 

o to 

o 

x: 

o 

-p 

•> 

CT3 

..  X 

Cl) 

«P 

X 

x: 

>>  bO 

b£ 

rH  -H 

•H 

CD  x: 

i — < 

-P 

tfl  X> 

6 03 

rH 

•H  Q3 

CD 

X Oh 

> 

o 

0) 

u o 

i — \ 

cxo 

0,0 

C, 

cd  ~ 

•H 

m 

*-< 

03 

CD 

-M  C 

XJ 

O cfl 

O 

a) 

CD 

-t->  i-> 

Vd 

■M  D 

0) 

< o 

Q 

1 +-> 

1 

CD 

33  03 

s 

O Oh 

o 

M 

1 — i 

Eh  O 

en 

<<o 

< 

3 O 

ro 

en  * 

Eh 

M C\J 

M 

CO  rH 

CO 
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High  yo-yo  and  counter  high  yo-yo  maneuver  diagram. 


Attacker  approximately  4:30  position, 

SITUATION  12,000  feet  out  and  5,000  feet  higher,  high  cruise. 

TASK  sin  CR~7a  T a ^ k High  Yo-Yo  (Attacker ) /Controlled  Rar.goA  , B r P & [T  P-4B 


TASK  r.nti  Perform  High  Yo-Yo  to  prevent  overshoot 


. D AT  E cL 


ept.,  - 


Visual-Pitch  att:  level 
Bank  att:  level 

Target  aircraft 
tural-Normal  aircraft  sound 
Control-Aileron,  stabilator 
& rudder  pressure 
Motion-Normal  G 


Q MENTAL 

ACTION 

U MOTOR  ACTION 

‘TACK 

CL.  7^4 

.A 

a c 

□ Me 

a mo 

Anticipates 

attack 

zC 

LP 

/? 

Sustains  level 

2-P 

CP 

% 

hr 

flight 

«... 

3o 

/p 

STARTS  ATTACK  ROLL  IN  AND  DESCENT 

Visual-Pitch  att:  level 
Bank  att:  level 


Maintains  required 
aileron  L stabilator 
control 


Target  aircraft 
Armament  panel 
Aura  1-Normal  aircraft  sound, 

Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 


Determines  need  for 
armament  set  up, 
closure  with  target 
a tell  Vi'SO  to  go 
"stab,  out" 


aU/cL 

e 

H c 

Q Me 

□ Mo 

'/A 

<z 

MC 

P 

3-C 

"cp" 

'Wp 

32 

/VS 

Activates  Master  An."., 
coordinates  aileron  i 
rudder  movement  with 
stabilator  & throttle 
movement,  activate  s 
pinkie  switch, 
communicates 


C NTINUE3  ROLL  IN  AND  DESCEND 
Visa  ni -Pitch  att:  decreasing 
Bank  att:  rolling 

Target  aircraft  Determines  satis 

Aural -Chg.  in  aircraft  sou nd, factory  pitch  & 

communication  - WSO  roll  rate  to  lead 

(calls  target  range)  & close  on  target 
Control-Increased  aileron, 
rudder  & stabilator 
pressure,  throttle 
advance  (AB),  '..aster 
Arm  function,  pinkie 
switch  function 
Mot ion-Positive  G onset, 
acceleration, 
pitching  down,  rolling 


“fi  e Q Me 

CM 

CP 


A<?p 

O Mo 

/Z 


$ 


/2  375 


Maintains  co 
aileron  & ru 
pressure  wit 
increased  st 
pressure 


ordinated 

dder 

h 

abilator 
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SITUATION 
TASK  NO.  T AS 


Attacker  approximately  4:30  position, 

12,000  feet  out  and  5,000  feet  higher,  high  cruise. 


K High  Yo-Yo  (Attacker)/Controlled  Range  aiptbapt  F-4E 


TASK  GOAL  High  Yo-Yc  to  prevent  overshoot 


D AT  E S€?P~t  . , 1977 


; l. 

SEQ 


D. 


F. 


CUES 


ALTERS  ROIL  AND  MAINTAINS  DESCENDING  ATTACK 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 


Target  aircraft 
Aural -C hg . in  aircraft  sound 
Control-Constant  aileron  & 
rudder  pressure, 
increased  stabilator 
pressure 

Mot ion -Unloaded  G, 

acceleration, 
pitching  down,  rollingl 


STOPS  ROLL  AND  DESCENT,  AND 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

Target  aircraft 
Sight  analog  bar 
Aural-Normal  aircraft  sound, 
communication  - WSO 
(calls  range  & overtake!) 
Control-Increased  aileron  & 

” rudder  pressure, 
increased  stabilator 
pressure 

Mo tion-'Jn loaded  G,  pitching 
down,  rolling 


ESTABLISHES  TURNING  ATTACK 
Visual-Pitch  att:  descent 

(constant) 
Bank  att:  constant 

Target  aircraft 
Sight  analog  bar 
Aural-Normal  aircraft  sound, 
communication  - WSO 
•(calls  range  and 
closure  rate) 
Control-Neutral  aileron  & 
rudder  pressure, 
increased  stabilator 
pressure 

Motion-Positive  G, 

roll  stabilized 


MENTAL  ACTION 


Discerns  target 
beginning  steep 
level  turn 


LINS  RADAR  LOCK-ON 


Determines  proper 
pitch  & bank 
attitude  approach- 
ing 


Determines  need  to 
maintain  position 
behind  target 


MOTOR  ACTION 


(SLOO 


D c 

Q Me 

D Mo 

Va 

CM 

■ 

’S*" 

i/k 

Increased  coordinated 
aileron  & rudder 
pressure,  increased 
stabilator  pressure 


,-rl® 


D c 

Q Me  B Mo 

oh  . 

HC  P 

4-1' 

? m 

Coordinates  aileron, 
rudder  & stabilator 
movement 


Q C □ Me 

B Mo 

' cp 

St 

Maintains  stabilator 
pressure 
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Attacker  approximately  4:30  position, 

SITUATION  12,000  feet  out  and  5,000  feet  higher,  high  cruise. 

TASK  MO  CR-7a  TUI(  High  Yo-Yo  (Attacker)/Controlled  Rang%iprp&FT  P-4E 


TASK  Rfiti  Perform  High  Yo-Yo  to  prevent  overshoot 


date  Sept.,  1977 


PRESSES  TURNING  ATTACK 
Visual-Pitch  att:  constant 
Bank  att:  constant 

Target  aircraft 
Sight  analog  bar 
Aural-Normal  aircraft  sound, 
♦communication  - WSO 
Control-Constant  atabilator 
pressure 

Motion-Constant  positive  G, 
constant  pitch  & roll 


H.  STARTS  PUIL  UP  INTO  HIGH  YO-VO 
Visual-Pitch  att:  constant 
Bank  att:  constant 


Anticipates  pull 
out  of  target's 
plane 


Sustains  turning 
attack 


3 MC 

)TOR  A 

CT  1 ON 

a c 

Q me 

□ Mo 

CM 

MfZ 

.60 

* 

4-C 

/ft 

90 

l/-3 

Maintains  required 
aileron  & stabilator 
control 

Cg-JAi 

□ C Q Me  □ Mo 


Target  aircraft 
Sight  analog  bar 


Determines  position 
to  begin  pull  up  & 


Aural-Normal  aircraft  sound,  out  of  target’s 


flight  plane 


♦communication  - WSO 
Cor.trol-Aile ron  & stabilator 
pressure 

Motion-Constant  positive  G, 

~ constant  pitch  & roll 


CONTINUES  PULL  UP  AND  TURN 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Target  aircraft/canopj Determines  satis- 
Sight  analog  bar  factory  pitch  & 

A ur a 1 -C hg . in  aircraft  sound, roll  movement 
♦communication  - WSO 
C or, t ro  1 -Increased  aileron, 
rudder  & stabilator 
pressure  (NOTE:  the  use  of  Al 

Motion-Constant  positive  G,  or  save  fuel  & go  t< 
pitching  up,  rolling  lower  Yo-Yo  is  decic 


^ " 'M:  r 

sso  /s' 

Coordinates  aileron 
& rudder,  moves 
stabilator 

e.Sf.y5*  * 


D c 

Q Me 

Q Mo 

CM 

MC 

CM’ 

w 

5t 

60 

/ ^.0 

/u 

STOPS  PULL  UP  AND  CONTINUES  1 URN 

V iaual-Pitch  att:  increasing 
Bank  att:  rolling 

Target  aircrai t/canopjDetermines  target 
Sight  analog  bar  unloading  turn 

Aural-Chg . in  aircraft  sound, 

♦communication  - WSO 
Control -Const ant  aileron, 
reduced  stabilator 

pressure  (NOTE:  radar  probabl 

Motion-Constant  positive  G,  lock  during  a propel 
pitching  up, 
roll  stabilized 


I the  entire  maneuver 
> idle  and  apex  on  a 
led  at  this  point.) 

Maintains  aileron 
pressure  & relaxes 
stabilator  pressure 


--rT. 


□ c 

a Me 

□ Mo 

i/A 

CM 

MC 

4-C 

:c 

‘ ' /" 
rc 

6S 

/ /o 

l/z 

y will  not  break 
ly  executed  Yo-Yo.) 

Increased  aileron  K- 
stabilator  pressure 


Attacker  approximately  4:30  position, 

SITUATION  12,000  feet  out  and  5,000  feet  higher,  high  cruise. 

TASK  mo  CR-7a  tack  High  Yo-Yo  (Attacker)/Ccr.trolled  i.r^AiPfiiAPT  F-4E 


TASK  r.nti  Perform  High  Yo-Yo  to  prevent  overshoot 


.DATE  1 : t.u...! 


n CUES 

Q MENTAL  ACTION 

REACHES  APEX  AND  TURNS 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

Target  aircraft/canopy 

Sight  analog  tar 

Determines  satis- 

Aural-Chg.  in  aircraft  sound. 

factory  pitch  & 

•communication  - .V SO 

roll  relative  to 

Control-Increased  aileron  & 
3tabilator  pressure 
If'.otior.-Decreasing  positive  G. 
pitch  stabilizing, 

target's  position 

rolling 

STARTS  PULI  DC  .VK  AND  TUK.';  I AC 
Visual-Pitch  att:  decreasing 
Ear.k  att:  stabilized 

K TO  TARGET 

Target  aircraft/canopy 

Detcrr.ir.es  target's 

Sight  analog  bar 

Aural-Chg.  ir.  aircraft  30ur.d. 

•communication  - \V 30 
Control-Constant  stabilator 
pressure 

r.'otion-Posi tive  G.  pitching 
down,  rolling 

lead  position 

CONTINUES  PULL  DOWN  AND  TURN 

Visual-Pitch  att:  decreasing 

Bank  att:  rolling 

Determines  pitch  & 

Target  aircraft/canopy 

roll  rate  satis- 

Sight  analog  bar 

factory  for  lead 

Aural-Chg.  ir.  aircraft  sound. 

estimate-  as  target 

•communication  - WSO 

pulls  into  tighter 

Control-Increased  aileron. 

stabilator  & rudder 
pressure 

Notion-Increasing:  positive  G. 

pitching  down, rolling 

level  turn 

STOPS  FULL  D07/K  AND  CONTINUES 
Visual-Pitch  att:  decreasing 
Bank  att:  rolling 

TURN 

Target 

Determines  proper 

Sight 

pitch  attitude 
approaching  i need 

Aural-Chc.  in  aircraft  sourd. 

•communication  - W SO 
Control-Constant  aileron  & 
rudder,  increased 
stabilator  pressure 
iV.otion-Increased  positive  G. 

pitching  down, rolling 

to  pull  into  target 

tj  MOTOR 

ACTION 

A7<* 

a c 

vA 

C/d 

□ Me 

/PC 

□ Mo 

P- 

4-c 

CP 

be 

/-/ 

Maintains  constant 
stabilator  pressure 
<-.£;  7d  , .<a 


□ C 

□ Me 

□ Mo 

i/p 

CM 

"a If 

"b 

4-C 

■ C:F 

£0 

pioc 

v-i 

Coordinates  aileron, 
rudder  & stabilator 
movement 


Af 


a c 

□ Me 

Q Me 

i/'P 

CM 

M/C 

Ad 

dU'  CP  or 

t>o  3oo  /-&> 

Maintains  coordinated 
aileron  0 rudder, 
increases  stabilator 
pressure 

0/2-73  ,M  OOp 

□ C O Me  □ Mo 


4*C  cP  V 


6 v CC 


Coordinates  aileron 
£c  rudder,  increases 
stab  ilator  : rp8sure 


SITUAT  ION 


Attacker  approximately  4:30  position, 

12,000  feet  out  and  5,000  feet  higher,  high  cruise 


TASK  NO  CR-7aTA<;l<  High  Yo-Yo  ( Attacker)/Controlled  RangeAIBrpAfT  F-4E 

Perform  High  Yo-Yo  to  prevent  overshoot  DATE  Sept.,  1977 


TASK  GOAL 


EL. 

SEQ. 


0. 


HJ  CUES 

Q MENTAL  ACTION 

ESTABLISHES  TURK  AND  NEARING 

GUN  PARAMETERS 

Visual-Pitch  att:  increasing 
Bank  att:  stabilized 

Target/sight 

Determines  need  for 

Aural-Normal  aircraft  sound, 
♦communication  - W SO 
Control-Neutral  aileron  &- 
rudder  pressure, 
increased  stabilator 
pressure 

Notion-Increased  positive  G, 
pitching  up, 
roll  stabilized 

trim 

STARTS  TURNING  ATTACK 
Visual-Pitch  att:  stabilized 
Bank  att:  constant 

Target/sight 

Sustains  turning 

Aural-Normal  aircraft  sound 
Control-Constant  stabilator 
pressure,  trim 
switch  function 
Notion-Constant  positive  G, 
pitch  stabilized, 
roll  constant 

attack 

CONTINUES  TURNING  ATTACK  AND 

AC'*UIKr>5  LOCK -CD 

Visual-Pitch  att:  constant 

° ( variable ) 
Bank  att:  “constant 

Target/sight 

Determines  need  to 

Aural-Normal  aircraft  sound, 

begin  tracking 
solution 

communication  - V.’SO 
(calls  lock-on) 
Control-Aileron,  stabilator 
& rudder  pressure 
:,'otion-°Constant  positive  G, 
“constant  pitch  & roll 

PRESSES  ATTACK  AND  EXPENDS  >F 

DTj  A r»  C £/ 

Visual-Pitch  att:  “constant 
Bark  att:  “constant 

Target/pipper 

Determines  proper 

Aural-Normal  aircraft  sound, 

range  & tracking 
solution  v position 

communication  - <VS0 

to  fire 

Cor.trol-Constart  aileron  <v 
rudder  pressure, 
increased  stabilator 
pressure 

Votion-°Cor.starit  positive  G, 
“Constant  pitch  *:  roll 

181 

P|  MOTOR  ACTION 

Cg?'7c/ 

~jOL 

a 

D c 

i/A 

C‘A* 

□ Me 

"a Vc 

□ Mo 

' 7 

77’ 

, ? 

96 

1/9 

Activates  trim  switch 
maintains  statilator 
pressure 


D c 

y’t 

A7 

3C 

V'i'" 

Iv.ainta 
( varia 
stabil 
pressu 

n c 

l A 

u 


n Me  0 Mo 

"r £ 


CP 


9. 


/?/ 


f - 


ir.s  required 
ble)  aileron, 
a tor  £ rudder 
re 

£?,  *17 

Q Me  0 Mo 

A7C  7 


CP 


/A 


//<£> 


Kaint  ;irs  required 
(variable)  aileron 
£.-  rudder  control, 
incr’  .sen  stabilator 
pressure  


ul  Ay  /g 


O C 

0 M«* 

0 Mo 

i/A 

-'P 

AtC 

: ^ : 

' CP 

/t'Se 

^96 

//£> 

V.  ■ . ntai 

r.3  required 

( variab 

>) 

ailercr., 

stabi la 

tor 

rudder 

: r-esure : ac ti va toe 

trigger 

SITUATION 


Attacker  approximately  4:30  position, 

12,000  feet  out  and  3,000  feet  higher,  high  cruise 


r 


TASK  no  CR-7a  task  High  Yo-Yo  ( Attacker )/Controlled  Rang%lprBAFT  F-4E 


TASK  r.nti  Perform  High  Yo-Yo  to  prevent  overshoot ntTf  Sept.,  1977 


CUES 


B 


MENTAL  ACTION 


s. 


CONTINUES  TRACKING  AND  CEASE; 
Visual-Pitch  att:  “constant 
Bank  att:  “Constant 


FIRS 


Target/pipper 

Aural-Normal  aircraft  sound, 
- communication  - Pilot 
(calls  "Fox  3") 
Control-Constant  aileron, 

- rudder  & stabilator 
pressure;  trigger 
function 

.'otion-°Constant  positive  G, 
“constant  pitch  & roll 


Discerns  target 
jinking  and  sustains 
position  behind 
target 


MOTOR  ACTION 


B Me 


B c 

Ffl 


*77 

□ Mo 


' ■ SO’  ,-7 

cm  . 6Z3  ..  

4-C  C? 


/J.O  /-J. 


Deactivates  trigger, 
maintains  required 
(variable)  aileron, 
stabilator  A rudder 
control 


182 


SITUATION  Defender  in  level  flight  at  cruise  power. 

TASK  n o C R - Sa  task  Counter  High  Yo-Yo/Cor.trol  led  Rang-  aircraft  F-4 


TASK  r.eti  To  keep  attacker  out  of  lethal  cone 


n at f Ser  f . , 


EL. 

SEQ. 


A. 


B. 


CUES 


CONTINUES  CRUISE  PLIGHT 
Visual-Pitch  att:  level 
Bark  att:  level 
Aural-Normal  aircraft  sound 
Control -Aileron  & stabilator 
pressure 
Motion-Normal  G 


Dc 

Q Me 

□ Mo 

Determines  need  for 
constant  vigilant 
posture 

l/C 

PC 

J-C 

*oL 

, /9‘ 

Sustains  level 
flight 

40 

/ol 

PREPARES  DEFENSIVE  ACTION 
Visual-Pitch  att:  level 
Bank  att:  level 

Target  aircraft 
Aural -Normal  aircraft  sound 
Control-Ai I eron  & stabilator 
pressure 
Motion-Normal  G 


C. 


STARTS  TURN  INTO  THREAT 
V i 3 u -» 1 - : ' i t c h att:  level 
Bank  att : level 

Threat 

Aural -Normal  aircraft  sound, 
communication  - W50 
•(threat  position) 
Control-Aileron  ■ stabilator 
pressure 
Motion-Normal  G 


D. 


TO  TURN 

increasing 

rolling 


CONTINUES  R0L1  IN 
Visual-: itch  att: 

E ink  att : 

Threat 

ur  al-Chg.  ir  aircraft  sound 
•communication  - WSO 
Co: trol-Increaaed  aileron, 
rudder  & stabilator 
jressure,  throttle 
advance 

V 1. 1 or.-i  ositlve  G onset, 
acceleration, 
pitching  up,  rolling 


MENTAL  ACTION 


D c 

Anticipates  evasive 
action 

7c 

Sustains  level 
flight 

P-C 

ps 

Discerns  target  as 
threat 


MOTOR  ACTION 


Checks  360°,  maintains 
required  aileron  & 
stabilator  control 


□ i 


□ Mo 


/* 


Cp 

* >c 


z>o 


/p. 


Maintains  required 
aileron  & stabilator 
control 


^~cS<3  C 


D c 

Q Me 

□ Mo 

7fi 

c 

SC' 

3<' 

3o 


CP  * 

.... 

/so 


Coordinates  aileron  ic 
rudder  with  stabilator 
movement,  and  moves 
throttle  (to  AB) 
cor.;;  unicates  (to  \ VSO) 


P7 


Determines  satis- 
factory roll  rate  & 
need  to  maintain 
visual  target 
contact 


a c 

□ Me 

□ Mu 

PA 

CM 

PC 

P 

4- 

C’P 

K 

/&  sr 

bS 

/3u 

/ 2 

Checks  six,  maintains 
aileron  & rudder  with 
increased  stabilator 
movement 
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SITUATION  Defender  in  level  flight  at  cruise  power. 

TASK  Kin  CR-8aTA»;k  Counter  High  Yo-Yo/Controlled  Range  &igrpAET  F-4E 


TASK  GOAL 


To  Keep  attacker  out  of  lethal  cone 


'ept . , 197' 


jf|  CUES 

Q MENTAL  ACTION 

STOPS  ROLL  IN  AND  TIGHTENS  TL 

Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Threat 

RN 

Aural-Chg.  in  aircraft  sound 

Determines  desired 

Control-Constant  aileron  k 

bank  <x  need  to 

rudder  pressure, 
increased  stabilator 
pressure 

Notion-Increased  positive  G. 

pitching  up,  rolling 

tighten  turn 

ESTABLISHES  DEFENSIVE  TURN 
Visual-Pitch  att:  stabilized 
Bank  att:  constant 

Threat 

Determines  satis- 

Aural-Chg.  in.  aircraft  sound. 

factory  turn  in 

AOA  tone 

relation  to  threat 

Cor. tro  1-Neutral  aileron  k 
rudder  pressure, 
increased  stabilator 
pressure 

Motion-Increased  ositive  G. 
pitch  -v  roll 
stabilized, 
buffeting  onset 

o:  need  for  trirr. 

CONTINUES  DEFENSIVE  TURN 
Visual-Pitch  att:  constant 

Bank  att:  constant 

Discerns  threat's 

Threat 

\ • il-N  rn  : ] ilrcraft  sound. 

high  closure  rate 

AOA  tone 

Sustains  level 

Cor. trol-Decreased  stabilator 
pressure 

V.ot ion-Cons tar. t positive  G, 

pitch  v roll  constant, 

high  G turn 

buffeting 

r'JRN  : 

Visual-Pitch  att:  constant 
Bank  att:  constant 

EN’SION 

Threat 

Determines  a 

Aural-Normal  aircraft  sound. 

counter  to  threat's 

AOA  tore, 

communication  - WSO 
••(threat's  position) 
Control-Aileron.  « stabilator 
pressure 

Action-Cons tar.t  positive  G. 

nstant, 

buffeting 

roll  & climb 

MOTOR  ACTION 

t= 


n c 

□ Me 

□ Mo 

SA 

CM 

HC 

4C 

Ycp 

1 

50 

Si  so 

w 

Checks  3ix,  coordir.: 
aileron  ^ rudder, 
increases  stabilato: 
pressure 


Sjgs&y,. 

n c 

4-C 


£r_ 

□ Me  Q Mo 

C5  ' ’A 
(1.  S&.  . 


adjusts  trim,  is 
relaxes  stabilator 
pressu  re 

D C □ Me  Q Mo 


1//?  S><? 

4-c  cr 


Checks  six, 
maintains  required 
aileron  i:  stabilato 
cor  trol  

C.  J49 

□ C Q Me  □ Mo 

■ /.  • 

7 r s * 


4-C  cr  f 
4-7 £ 


Coordinator  aileron 
k rudder,  relaxes 
stabilator  pressure 


SITUATION  Defender  in  level  flight  at  cruise  power. 

TASK  Mn  CR-Sa  T A ^ ^ Counter  High  Yo-Yo/Controlled  Range  Mcfctn  I-4K 
TASK  nn  a i To  keeP  attacker  out  of  lethal  cor.e nllTt  Sept.,  137 


EL. 

SEQ 

ffl  CUES 

Q MENTAL  ACTION 

Q MOTOR  ACTION 

I. 

CONTINUES  SEPARATION  TURN 
Visual-Pitch  att:  decreasing 

cje-ka’  ,jr 

o C □ Me 

Q Mo 

Bank  att:  rolling 

Threat 

Determines  satis- 

Me 

Aural-Chg.  in  aircraft  sound, 

factory  pitch  & 

“cp 

7a  W 
i±3„ 

••communication  - WSO 

roll  movement 

Control-Increased  aileron  & 

.. 

rudder  -with 
decreased  stabilator 

Z 3 

pressure 

Checks  six, 

maintai 

Motion-Decreasing  G, 

coordinated 

aileron 

pitching  down, 

rudder  with 

relaxed 

rolling 

stabilator  : 

ressure 

J. 

STOPS  UNLOADING  TURN 
Visual-Pitch  att:  decreasing  I 

□ C Q Me 

□ Mo 

Bank  att:  rolling 

Threat 

Dctern.ir.es  proper 

CM 

A 

Aural-Chg.  in  aircraft  sour.d.i 

tactical  position 

"ic  c? 

•♦communication  - 1V50 

& energy  state 

Control-Increased  aileron 

achieved 

/ /o 

& rudder  pressure, 

reduced  stabilator 
pressure 

Checks  six, 

maintai 

Motion-Decreasing  positive  G, 

aileron,  ru : 

der  & 

pitching  down,  rolling 

stabilator  p 

ressure 

K. 

ESTABLISHES  TURN 

Visual-Pitch  att:  stabilized 

9*1 

□ C □ Me 

D Mo 

Bank  att:  constant 

Sustains  separation 

Threat 

turn 

S3.  ■ 31 

A 

Aural-Chg.  in  aircraft  sound. 

Anticipates  counter 
ing  threat's 
tactical  position 

A 

/ iC 

••communication  - iVSO 
Control-Constant  aileron  & 

rudder,  constant 
stabilator  pressure  , 

$6  / /c- 

Z--2 

Motion-Constant  positive  G, 

Maintain?  re 

quired 

pitch  & roll 

aileron  u st 

abilato 

stabilized 

control 

L. 

CONTINUES  TURN 

Visual-Pitch  att:  constant 

^ * Cf  ^ 

Q C Q Me 

!>■>?  "sc’' 

37. 

Q Mo 

Bank  att:  constant 

Discerns  threat 

A 

Threat 

S3.  - 3). 

Aural-Normal  aircraft  sou:  d. 

Sustains  turn 

L < 

""^communication  - V/SO 

. isT. 

Control-Aileron  stabilator 

pressure 

1/  <3- 

Motion-Constant  positive  G, 

Checks  six. 

maintai 

pitch  ic  roll  constant 

required  ail 

eron  v 

I 

stabilator  control 
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SITUATION  Defender  ir.  level  flight  at  cruise  power. 


TASK  Nin  CR-8a  tack-  Counter  High  Yo-Yo/Controlled  Range  a iptpa  f t i 


TASK  GOAL  ^eeP  attacker  out  of  lethal  cone 


RESUMES  DEFENSIVE  TURN 
Visual-Pitch  att:  constant 
Bank  att:  constant 


Threat  Determines  threat 

Aural -Normal  aircraft  sound,  will  not  overshoot, 
♦♦communication  - V/ SO  & need  for  tighter 

Control -Aileron  k stabilator  turn 
pressure 

Mot ion-Constant  positive  G, 
pitch  k roll  constant 


N.  CONTINUES  DEFENSIVE  TURN 

Visual-Pitch  att:  increasing 
Bank  att:  rolling 


Threat 


Determines  pitch  & 


Aural-Chg.  in  aircraft  sour'd, bank  rate  satis- 


♦♦communication  - WSO  factory 
AOA  tone 

Control-Increased  aileron, 
rudder  k stabilator 
pressure 

Mot ion- Increasing  positive  G, 
pitching  up,  rolling, 
buffeting  onset 

ESTABLISHES  B A NK  AND  TIGHT ENfj- T i ; H N 
Visual-Pitch  att:  increasing 
Bank  att:  rolling 

Threat  Determines  proper 

Aural-Chg.  ir  aircraft  sound, pitch  & roll 
♦♦communication  - WSO  approaching 
AOA  tone 

n: trol-Corstant  aileron  & 
rudder  pressure, 
increased  stabilator 
pressure 

Motion -Increasing  positive  G, 
pitching  up,  rolling, 

buffeting 

CONTINUES  DEFENSIVE  TURN 
Visual-. itch  att:  stabilized 
Bank  att:  constant 


Threat 

Aural -Nor  -.1  ilrcraft  sound, 
♦♦communication  - WSO 
AOA  tone 

Cor  trol-Neutral  aileron  & 
rudder,  increased 
stabilator  pressure 
i.cti  on  -Constant  positive  G, 
” pitch  <x  roll 
stabilized, 


Discerrs  thre 
position 

Sustains  turn 


threat ’ 3 


O C □ Me 


Checks  six, 
coordinates  £ 
& rudder  wit l 
stabilator  me 


'-£.-$0 r.-AT 

D c □ 1 

& * 


3f-C  Cf 


/3c 


Maintains  ail 
rudder  pressi 
increased  sts 
pressure 


(?£  3jiS 


Checks  six, 
coordinates  : 
& rudder  wit! 
stabilator  pi 


Q C □ Ml 

> ^ W.' 

C'U  CV 
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SITUATION  Defender  in  level  flight  at  cruise  power. 

TASK  NO  CR-Sa  Counter  High  Yo-Yo/Controlled  Range  t|trptn  E 


TASK 

r.nAi  To  keep  attacker  out  of  lethal  cone 

O AT  F Sept. , 

EL. 

SEO 

H CUES 

Q MENTAL  ACTION 

MOTOR  ACT 

Q. 

STARTS  MAX.  BREAKING  TURN 

Visual-Pitch  att:  constant 

-rk(~7 

Bank  att:  constant 

□ C □ Me  Q 

Narrow  vision  onset 
Aural-Normal  aircraft  sound. 

Determines  threat's 
position  in 

CM 

♦♦communication  - W30 

AOA  tone 

Control-Aileron  & stabilator 

approaching  the 
lethal  cone 

ir  / 

pressure 

[Motion-Constant  positive  G. 

constant  pitch, 
rolling,  buffeting 

Increases  stat 
pressure 

R. 

CONTINUES  MAX.  TURN 
Visual-Pitch  att:  constant 

O c Q Me  Q 

Fi  . -T  ' 

4-C  : 

Bank  att:  constant 

Narrowing  vision 
Aural-Che.  in  aircraft  sound. 

Sustains  max.  turn 

AOA  tone 

Control-Increased  stabilator 

pressure 

Motion-Increasing  positive  G. 

5^'  "O  t 

constant  pitch  & roll, 
increased  buffeting, 
vibration 

Maintains  requ 
aileron  & stat 
pressure 

S. 

STARTS  JINK  OUT 

Visual-Pitch  att:  constant 

Bank  att:  constant 

a c □ Me  i 

Gray  out 

Aural-Normal  aircraft  sound. 

Determines  last 
ditch  maneuver 

ci 

AOA  tone 

Control-Aileron  & stabilator 

(Jink  Out) 

control 

Motion-Constant  positiv  3. 

kiT  SS 

constant  pitch  a roll, 
constant  buffeting, 
vibrat ion 

Moves  stabilat 
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I x> 

K o 
O a> 
bO  U <H 
C O, 

■H  0,0 
J (DO 

o 

bO  - * 

O O rb 

-H  <I> 

+->  -O  I 

X!  o 
bO  O OJ 
•H  Xl 
“h  E x) 

C 

C O «? 

•H  X3 

O +>XJ 

25  x>  O 

M C m-H 

05  <U  -H  si 

MHO 

a,  <D  -o  X! 

M <M 

6-i  0)  03  +->  • 

ad  o Q)  -o 

C 0.000 

Q -H  o M bo 
\ Jd  -h  u 

z ra  E O tfl 

05  O x> 

to  o'do 

e-i  i a)  »+j 

6H  6-1  o tr-  o 

<d  m n) 

CM  I IQ 

■*5  z c;  m o 

O o O X! 

<5  M -H  >5-0 

3d  6-1  +->  M 

6-i  <C  ct)  O O 

W Q H X>  > 

o 6-i  M a)  o 

-X  m o E xi 

3d  co 'm  m n) 
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V/Tow 


Two  ship  element  set  up  in  fighting  wing  formation, 
aircraft  is  the  shooter,  approximately  5,0'jO  - 7,00C 
SITUATION  behind  DART,  and  2,000  - 3,000’  above  DART  target. 

TASK  Mn  CR-9aTfl<Ll^  Racetrack  Pattern  DART  firing AIRCR 

TASK  r.nti  Align  aircraft  in  DART  plane  and  fire DATE_ 


EL 

SEQ. 


c. 


CUES 


MENTAL  ACTION 


ESTABLISHED  ON  PERCH 

V isual-Pitc h att : level 
Bank  att:  level 

Dart 

Tow  ship 

Aural-Normal  aircraft  sound 
Control-Aileron  & stabilator 


pressure 
Motion-Normal  G 


CONTINUES  ON  PERCH  POSITION 

Visual-Pitch  att:  level 
Bank  att:  level 

Dart 

Tow  ship 

Fit. Inst:  Alt,  A/S 

Aura  1 -Normal  aircraft  sound 
Control-Aileron  u.  st  .bilator 


M.otion- 


pressure 
Jormal  G 


CONTINUES  PERCH  P3ITI0N/DAR1 
Visual-Pitch  att:  level 
Bank  att:  level 

Dart 

Tow  ship 

Sight  analog  bar 
Aural-Normal  aircraft  sound, 
communication  - WSO 
(calls  lock-on) 
Control-Aileron  & stabilator 
pressure 
Motion-Normal  G 


STARTS  DART  CLOSURE  IN  A DSSC 

V isua I-Fltch  att:  level 
Bank  att : level 

Dart 

Tow  ship 
Fit. Inst:  A/S 

Aura  I -Normal  aircraft  sound, 


(30  second  warning) 
Control-Aileron  & stabilator 


pressure 
Mot  ion -Normal  G 


Determines  perch 
position  achieved 

Sustains  level 
flight 


Anticipates  Dart 
tow  calling  out 
30  second  warning 

Sustains  level 
flight 


LOCK-ON 

Determines  VV 30  has 

Dc  □ 

radar  locked  on  to 
Dart 

_C ,_L 

Sustains  level 

SC 

flight 

40  d 

Maintains 
aileron  £ 
pressu re 

ENDING  TURN 

Determines  need  to 
lower  nose  and 

□ c Q 

i/A  ^ 

increase  power. 

— — 

acknowledges 
tow  ship 

3-C  <■ 

4o  0 

MOTO 


cj A 


□ C 

a 

/C 

1 / 

2-C 

30 

< 

'.ainta 

ins 

aileron  & 
control 


az-xf 

6 

a c 

□ 

I/O 

/ 

, L 

40 

c 

Maintains 
aileron  S 
pressure 


Coordinal 
& rudder 
relaxes  s 
r re sou re , 
thr  tt Ip, 

mie.  swil 
communici 
(to  tow  s 
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AD-A061  387 


UNCLASSIFIED 


DESIGN  PLUS  ST  LOUIS  MO  F/G  5/9 

DEVELOPMENT  AND  APPLICATION  OF  A TASK  TAXONOMY  FOR  TACTICAL  FLY-— ETC CU) 
SEP  78  R P MEYER » J I LEVESON»  G L PAPE  F33615-77-C-0020 


AFHRL-TR-78-42 ( I ) 


END 


NL 


2 79 


Two  ship  element  set  up  in  fighting  wing  formation,  lead 
aircraft  is  the  shooter,  approximately  5,000  - 7,000' 
SITUATION  behind  DART,  and  2,000  - 3,000'  abov«>  DART  tarret. 


TASK  NO  CR~9a  TAtif  Racetrack  Pattern  DART  firi.-g 
TASK  GOAL  Align  aircraft  in  DART  plane  and  fire 


AIRCRAFT. 


lept.,  1977 


0 

CUES 

B 

MENTAL  ACTION 

descendi 


CONTINUES  TO  CLOSE  RANGE  ON  lARGET  IN  « uwv-:;..; 
Visual-Pitch  att:  decreasing 

Bank  att:  level  _ , 

Determines  need  tc 

Dart  move  inside  the 

Tow  ship  intended  Dart  turr 

Aural-Chg.  in  aircraft  sound, to  obtain  closure 


Determines  need  to 
move  inside  the 
intended  Dart  turn 


rate  & need  for  trir 


communication 
Control-Increased  aileron 
& rudder  pressure, 
decreased  stabilator 
pressure,  throttle 
advance,  mic . switch 
function 

Motion-Unloaded  G onset, 
pitching  down 


CONTINUES  TO  ESTABLISH  DESCENT  AND  TURN 
Visual-Pitch  att:  decreasing 
Bank  att:  level 

Dart  Determines  rate  of 

Tow  ship  pitch,  bank  & 

Pit. Inst:  Alt,  A/S  acceleration 
Aural-Chg.  in  aircraft  sound, satisfactory 
- communication  - '.V SO 
"(calls  distance  and 
overtake ) 

Control-Constant  aileron 
& rudder  pressure, 
decreased  stabilator 
pressure,  trim 
switch  function 
Notion-Unloaded  G, 

pitching  down 


STOPS  RATE  OF  DESCENT  AND  COI 

Visual-Pitch  att:  decreasing 
Bank  att:  level 

Dart 

Tow  ship 

Fit. Inst:  Alt,  A/S 
Aural-C hg . ir.  aircraft  sound, 
"communication  - WSO 
Cor.  trol-Constant  aileron, 
stabilator  and 
rudder  pressure 
Notion-Unloaded  G, 

pitching  down 


MOTOR  ACTION 


OsfcS tr.  £ 


D c 

□ Mo 

Q Mo 

& 

£fC 

A? 

4-C 

32  £ 

Maintains  coordinated 

aileron 

relaxed 

& rudder  with 
stabilator 

pressure,  adjusts 

TINUES  TURNING 

Determines  required 
pitch  & bank 
attitude  approach- 
ing (relative  to 
the  inside  distance 
of  the  intended 
Dart  turn) 


■ < MC'hM 

□ MO 

Q Mo 

4-C 

CP  l 

/sc 

./& 

70  : 

/4o 

Maintains  stabilator 
aileron  & rudder 
pressure 

Cgtbf  - 

£r 

J.60 

d c : 

Q Mo 

a mo 

v'A  1 
_C‘M  , 

PC 

A 

4-c 

CP 
\ L ( 

£ 

r/  / 

Ysr 

1 

32S 

i 

PS 

Coordinates  aileron 
& rudder  movement 
with  stabilator 
movement 


SITUATION 


Two  ship  element  set  up  ir,  fighting  wing  formation,  lead 
aircraft  is  the  shooter,  approximately  5,000  - 7,000' 
behind  DART,  and  2,000  - 3,000'  above  DART  target. 


TASK  mi-1  CR-9a  Ta^k  Racetrack  Pattern  DART  firing 
TASK  nriAt  Align  aircraft  in  DART  plane  and  fire 


AIRCRAFT  1 -4B 
date  Sept • , 19i7 


n CUES 

f>J  MENTAL  ACTION 

ESTABLISHES  RATE  OF  DESCENT  1 

Visual-Pitch  att:  constant 
Bank  att:  level 

CONSTANT) 

Dart 

Determines  need  for 

Tow  shiD 

power  adjustment 

Fit. Inst:  Alt,  A/S 
Aural-Chg.  in  aircraft  sound. 

♦communication  - WSO 
Control-Increased  aileron, 
rudder  & stabilator 
pressure 

Notion-Positive  G onset, 
pitching  down 

and  trim 

PREPARES  TO  INTERCEPT  PLANE  ( 
Visual-Pitch  att:  constant 

IF  DART 

Bank  att:  level 

Anticipates  tow 

Dart 

ship  giving  10 

Tow  ship 

Becond  warning 

Aural-Chg.  in  aircraft  sound, 

before  starting 

♦communication  - WSO 

turn 

Control-Neutral  stabilator 

Sustains  descent 

pressure,  trim 
switch  function, 
throttle  advance 

Notion-Normal  G 

STARTS  INTERCEPT  AS  TOW  SHIP 

Visual-Pitch  att:  constant 
Bank  att:  level 

CALLS  "TEN  SECOND  ..A 

Dart 

Determines  approach- 

Tow  ship 

ing  plane  of  Dart 

Pit. Inst:  Alt,  A/S 

A need  to  ackrow- 

Aural-Normal  aircraft  sound, 
communication-tow  ship 
(calls  "10  second 
warning" ) 

Control-Aileron  t:  stabilator 
pressure 

ledge  tow  ship 

Motion-Normal  G 

CONTINUES  TO  REFINE  POSITION 
Visual-Pitch  att:  increasing 
Bank  att:  level 

(TO  INTERCEPT  DART 

Dart 

Determines  satis- 

Tow  ship 

factory  rate  of 

Pit. Inst:  Alt,  A/S 

pi  tcli  mover, rr.t  &• 

Aural-Chg.  in  aircraft  sound, 

closure  rate,  need 

♦communication  - YYSO 

Cot.  trol -Inc  re  used  aileron, 
rudder  0 stabilator 
pressure,  rr.ic  . 
switch  function 
V.otion-Fositive  G onset, 
pitching  up 

for  trim 
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j MOTOR  ACTION 

*L  J&2 

a c 

O Mo  Q Mo 

yfi 

C AV 

AV/'  4 

CP  r? 

'30  /-j. 

Adjusts  throttle, 
adjusts  trim,  relaxes 
stabilator  pressure 


2T 

ys. 

a c 

□ Mo 

Q Mo 

c 

MbZ. 

. LP) 

/ 

3-C 

sc 

/4 

,/Pr 

Jo 

Kair.t  .ins  required 
aileron  & stabilatoj 
pressure 

RNIKG" 

<&?S 


3-c  cp  sC  / 

4s'  J-PS  /s 

Coordinates  stabilator 
aileron  k rudder; 
activates  mic.  switch; 
communicates 

JANE) 


4-C  CP 


Adjusts  trim, 
increased  stabilator 
: res sure 


SITUATION 


Two  ship  element  set  up  in  fighting  wing  formation,  lead 
aircraft  is  the  shooter,  approximately  5,000  - 7,000' 
behind  DART,  and  2,000  - 3,000'  above  DART  target. 


TASK  NO  CR~9aTA<L*  Racetrack  Pattern  DART  firing 
TASK  GOAL  aircraft  in  DART  plane  and  fire 


. AIRCRAFT. 


Sept.,  1977 


MENTAL  ACTION 


MOTOR  ACTION 


ESTABLISHES  IKSIDI 
V isual-Pitch  att: 
Bank  att: 


INTRUDED  I 
increasing 
level 


Dart 

Tow  ship 

Fit . Ir.st : Alt,  A/S 
Aural-Normal  aircraft  sound, 
♦communication  - '.'/SO 
Cor.trol-Stabilator  pressure, 
trim  switch  function 
Motion-Positive  G, 
pitching  up 

PREPARES  TO  START  FORE  FURSU] 
Visual-Pitch  att:  increasing 
Bank  att:  level 

Dart 

Tow  ship 

Fit. Ir.st:  Alt,  A/S 
Aural -Normal  aircraft  sound, 
♦communication  - •ISO 
C or. t ro  1 -Dec r eased  stabilator 
pressure 

Motion-Decreasing  positive  G 

STARTS  PURE  PURSUIT  CURVE  ANI 

V isual-Pitch  att:  constant 
” Bank  att : level 

Dart 

Tow  ship 

Aural-Normal  aircraft  sound, 

” communication-tow  ship 
(calls  "cleared  to 
fire"  ) 

Cor trol-Aileron  A stabilator 
pressure 
Mot ion -Normal  G 


0.  C'NTINUES  ROLL  IN  TO  CLIMEINC 
Visual-Pitch  att:  increasing 
Bank  att:  roll 

Dart 

Fit. Inst:  Alt,  A/S 

Aural-Chg.  in  aircraft  sound, 
communication 

Control-Increased  aileron, 
rudder  & stabilator 
pressure,  mic. switch 
fur.c  tion 

Motion-Positive  G onset, 

pitching  up,  rolling 


cAh-yo' 

u 

J,7b 

D c 

IBM., 

O Mo 

isfi 

CT/d 

| PC 

P 

CP 

A 

5S 

££ 

/-/ 

ART  TURN 


Determines  satis- 
factory position 
& closure  rate 


Relaxes  stabilator 
pressure 

T CURVE  ~ ~ 

Jd..  337 

Anticipates  Dart  Oc  Qm>  ID*o 

starting  turn  b ✓/)  a 

giving  "clear  to  tv  7 1 “ 

fire"  call,  and  7/97 

need  to  establish  -r-c  <-  ' \/£c 

smooth  lead  pursuit  * , T '7 

curve  >/s  V-7L 

Sustains  level  turn  Maintains  required 

aileron  b stabilator 


'ressure 


CLIMB 

Determines  need  to 
start  turn  b 
acknowledge  call 


Coordinates  aileron, 
rudder  & stabilator 
pressure;  activates  mic 
switch;  communicates 
(to  tow  ship) 

TURN  (TO  ESTABLISH  AIRCRAFT  IN  DART  PLANE) 


a c 

Q 0 Mo 

c 

PC  p 

3-c 

/7S  y's 

Determines  roll  in 
rate  satisfactory 
ic  need  to  place 
pipper  slightly 
ahead  of  Dart 


QZ-JP-Q-  ’4 

Q C D M*  D Mo 

yl 

7o  ^4 

Maintains  coordinated 
aileron,  rudder  & 
stabilator  pressure 


Two  ship  element  set  up  in  fighting  wing  formation,  lead 
aircraft  is  the  shooter,  approximately  5,000  - 7,000’ 
SITUATION  behind  DART,  and  2,000  - 3,000'  above  DART  target. 


TASK  mo  CR-9aTA^K  Racetrack  Pattern  DART  firing 
TASK  ran  a i Align  aircraft  in  DART  plane  and  fire 


. AIRCRAFT. 


Sept.,  1977 


P.  PREPARES  TO  MAINTAIN  RATE  OF  TURN  AND  CONVERT  TO 
Visual-Pitch  att:  increasing 

Bank  att:  roll  Anticipates  match- 

Dart  ing  turn  rate  with 

Aural-Chg.  in  aircraft  sound,  speed  Dart 
♦communication  - WSO  . 

Control-Increased  aileron,  S 8 lns  urn 
rudder  & stabilator 
pressure 

Motion-Positive  G,  pitching 
up,  rolling 


MOTOR  ACTION 


LEAD  PURSUIT 


3S7 

n c 

□ M. 

□ Mo 

/A 

C'm 

M^ 

CD 

/e 

4-C 

CP 

, 1 

A 

yst 

! //^ 

Maintains  required 
aileron  L stabilator 
control 


MAINTAINS  RATE  OF  TURN  & CLIillB  RATE  (LEAD  PURSUIT)  q2-<M  Q 
Visual-Pitch  att:  increasing 
Bank  att:  roll 

Dart  Determines  rate  of 

Aural-Normal  aircraft  sound,  turn  approaching 
♦communication  - WSO  speed  of  Dart  & 
Control-Aileron  & stabilator  need  for  trim 
pressure 

Motion-Positive  G,  pitching 
up,  rolling 


D ci 

□ Mo 

Q Mo 

/A 

CM 

A4C 

/> 

4-C 

CP  L 

Wr" 

PC 

i/c 

R.  ESTABLISHES  PROPER  LINE  OF  SIGHT  TO  TARGET  (IN  1 
Visual-Pitch  att:  constant 

Bank  att:  constant  Determines  proper 
Sight/Dart  sight  picture 

Aural-Normal  aircraft  sound  approaching  for 
‘communication  - WSO  Dart  aimln6  P°mt 

Sustains  turn 

rudder  & stabilator 
pressure,  trim 
switch  function 
Motion-Positive  G,  pitch  & 
roll  stabilized  , 

S.  CONTINUES  LEAD  PURSUIT  CURVE 
Visual-Pitch  att:  constant 

°(variable) 

Bank  att:  constant  Determines  proper 
°(variable)  rate  of  closure 
Sight/Dart  established  & need 

Aural-Normal  aircraft  sound,  re  uce  Power 
♦communication  - WSO 
Control-Aile ron.  rudder  & 

stabilator  pressure 
Motion-Positive  G,  pitch  & 
roll  “constant 


Coordinates  aileron, 
rudder  & stabilator 
pressure;  adjusts  trim 

TIE  DART  PLANE) 

||  C ||Mt  J D |Mo 

/A  A sf  ' A 

^ JXX-. 


^ ^ /£ 

4S  | //£> 

Maintains  required 
aileron,  rudder  & 
stabilator  pressure 


D c 

D mo 

D Mo 

u 

Mi 

4-C 

CP 

sro 

/oo 

Z-3. 

Maintains  required 
aileron,  stabilator 
& rudder  pressure; 
adjusts  throttle 
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Two  ship  element  set  up  in  fighting  wing  formation,  lead 
aircraft  is  the  shooter,  approximately  5,000  - 7,000' 
SITUATION  behind  DART,  and  2,000  - 3,000'  above  DART  target. 


TASK  Mn  CR-9a  TA<lf  Racetrack  Pattern  DART  firing 
Align  aircraft  in  DART  plane  and  fire 


TASK  GOAL. 


. AIRCRAFT  JL-4B 

r»ATP  Sept.,  197  7 


EL. 

SEQ- 


U. 


CUES 


ESTABLISHES  DESIRED  CLOSURE  ftATE 
Visual-Pitch  att:  °constant 
Bank  att:  °constant 


Dart/ pipper 
Analog  bar 
Aural-Chg.  in  aircraft  sound,] 
♦communication  - WSO 
Control-Increased  stabilator 
pressure,  throttle 
reduction 

Motion -Positive  G,  pitch  & 
roll  “constant 


Determines  pipper  & 
Dart  wingspan  are 
nearly  the  same 
size  (2500')  & need 
to  comfirm  to  WSO, 
radar  is  locked  on 
Dart 


CONTINUES  CLOSURE 
Visual-Pitch  att:  “constant 
Bank  att:  “constant 

Dart/pipper 
Analog  bar 

Aural-Normal  aircraft  sound, 
communication  - WSO 
(calls  ready  to  fire) 
Control-Aileron,  stabilator 
& rudder  pressure, 
trim  switch  function 
Not ion-Positive  G,  pitch  & 
constant 


roll 


STARTS  FIRING 

Visual-Pitch  att:  “constant 
Bank  att:  “constant 

Dart/pipper 
Analog  bar 

Aural-Chg.  in  aircraft  sound,1 
•communication  - WSO 
Control-Aileron,  stabilator 
& rudder  pressure; 
throttle  decreased 
Motion-Positive  G,  pitch  & 
roll  “constant 


STOPS  FIRING/STARTS  BREAKAWAY] 
|V isual-Pitch  att:  “constant 
Bank  att:  “constant 


Dart  (hit) 

Aural-Normal  aircraft  sound, 
weapons  discharge, 
communication  - WSO 
(calls  1000'  & cease 
fire ) 

|C or. tro  1 -Aileron,  stabilator 
& rudder  pressure; 
trigger  function 
|f»'.otior.-Po8itive  G,  pitch  & 
roll  “constant 


MENTAL  ACTION 


Determines  2000* 
range  approaching  & 
need  to  smoothly 
move  pipper  to  Dart 
& need  to  stabilize 
power  before  firing 


Determines  pipper 
on  target,  1500’ 
range,  & need  to 
fire  gun 


Determines  need  to 
breakaway  from  Dart 
pursuit,  and  call 
out  "hit" 


MOTOR  ACTION 


a c 

□ Me 

□ Mo 

i//? 

CM 

PC 

P-C 

CP 

J 

A'  r*' 

/ /o 

Maintains  required 
aileron,  stabilator 
& rudder  pressure, 
adjusts  trim, 
communicates  - WSO 


-U 


*77 


a c 

□ Me 

Q Mo 

i/fl 
cm  . 

MC 

PC 

CP 

//J, 

c?o 

/po 

l/p 

Maintains  required 
aileron,  stabilator 
& rudder  pressure; 
adjusts  throttle 


*77 


D c 

B Me 

B Mo 

I/A 

Cm 

MC 

/S’ 

PC 

CP 

/a> 

70 

/po 

l/OL 

Maintains  required 
aileron,  stabilator 
& rudder  pressure; 
activates  trigger 


.P 

*73 

B c 

B Me 

B Mo 

CM 

MC 

P- 

P-C 

CP 

" ilo 

c —f 

..  / 

H 'Ti  u 

1 60 

/pv 

/p 

Deactivates  trigger; 
Moves  aileron,  rudder, 

* stabilator;  activates 
mic.  switch;  communi- 
cates; moves  throttle 
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Two  ship  element  set  up  in  fighting  wing  formation,  lead 
aircraft  is  the  shooter,  approximately  5,000  - 7,000' 
SITUATION  behind  DART,  and  2,000  - 3,000'  above  DART  target, 


TASK  Kin  CR-9aTA^|<  Racetrack  Pattern  DART  firing 
TASK  c.nA  i Align  aircraft  in  DART  plane  and  fire 


. AIRCRAFT 


F-4E 


.DATE 


3ept . , 1977 


SEQ. 


Y. 


Z. 


CUES 


CONTINUES  BREAKAWAY  OUT  OF  D/ 
Visual-Pitch  att:  increasing 
Bank  att:  roll 


Dart 

Tow  ship 
Aural-Chg.  in  aircraft  soundj 
communication 
Control-Increased  aileron, 
rudder  & stabilator 
pressure;  mic. switch 
function;throttle  adv 
trigger  function 
•lotion-increased  positive  G, 
pitching  up,  rolling 


Determines  adequate 
clearance  from  Dart 
k need  to  fly  45° 

[up  k away  from  Dart 


STARTS  TO  RE-ESTABLISH  PERCH 

Visual-Pitch  att:  increasing 
Bank  att:  roll 


Dart 

Tew  ship 

Pit. Inst:  Alt,  A/S 
Aural-Chg.  in  aircraft  sound, 
communication  (wingman 
confirms  hit) 
Control-Cons tant  aileron, 

rudder  & stabilator 
pressure 

Lotion-Positive  G,  pitching 
up,  rolling 


Determines  need  to 
reverse  turn  k 
climb  to  perch 
position  (maintains 
a constant  position 
on  Dart) 


CONTINUES  ROLL  IN  TO  REVERSE 

Visual-Pitch  att:  constant 
Bank  att:  roll 


Dart 

Tow  ship 

Fit. Inst:  Alt,  A/S 
lura l-Norv.a 1 aircraft  sound, 
communication ( tow  ship 
calls  "cease  fire") 
Cor.trol-Ir.c . aileron  & rudd^i 
pressure,  constant 
stabilator  pressure 
lotion -Positive  G,  pitching 

up,  rolling 

__ 


ct  jps  r li  i;:  to  turn 

Visual-Pitch  att:  constant 
roll 


Bank  att: 


Dart 

Tow  ship 

Aar  ■ I -Normal  aircraft  sound, 
communication 
Co:  trol-Conntant  aileron, 

rudder  a:  stabilator 
pressure,  mic. 
switch  function 
ot ion -Positive  G,  pitching 
rolling 


MENTAL  ACTION 


RT  PLANS 


POSITION 


TURN 


Determines  roll 
rate  satisfactory 
[&  need  to  reply  to 
cease  fire 


[Determines  proper 
turning  rate 
approaching  to 
[maintain  position 
on  Dart 


MOTOR  ACTION 


CXW  -X- 


A11 


a c □ ms 

a mo 

/A 

C'M 

MC 

/<? 

CP 

/ ^ 

A 

Maintains  aileron, 
rudder  k stabilator 
pressure 


AiSc 


O c 

O MO 

O Mo 

CM 

MC 

A? 

4-C 

70 

3s~o 

y* 

Coordinates  aileron 
k rudder,  maintains 
stabilator  pressure 


z 


J-77 


nc 

□ Mo 

□ Mo 

i/A 

CM 

P 

P-C 

CP 

t 

cc 

/Po 

y* 

Maintains  aileron, 
rudder  k stabilator 
pressure;  activates 
mic.  switch; 
communicates 


C/ZVo’  /?y4 


<*50 


D c 

Q Mo 

D Mo 

/A 

CM 

yr  \ 

% 

yz-  jSf 

t>U 

3ou 

up, 


195 


Coordinates  aileron 
A:  rudder  pressure  with 
inc .stabilator  pressure 
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